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Kroeschell-Schwartz 


Gyrating Flame 


CRUCIBLE FURNACES | 


Fuel---Oil or Gas 















This furnace can be used for the melting of all alloys We call special attention to the fact that our furnace 
of copper, brass, and aluminum; ferro alloys, such as melts from the bottom up. Impossible to burn metal; 
ferro manganese, ferro silicon, titanium, etc.; crucible consequently less oxidation than by any other 
steel, special mixtures of gray iron, such as semi-steel; method. 
precious metals, etc. Increased life of crucibles. 


OUR LATEST PATENT 


TILTING FURNACE 


} 
| 








| 



































MELTING POURING CLEANING 


Simple in Operation. Most Economical in Fuel Consumption. 
Perfection for AUTOMOBILE CYLINDERS of Gray Iron, Etc. 


Insures perfect, clean, strong metal; no blow holes, etc. 





DEFECTIVE CASTINGS REDUCED TO A MINIMUM. 


OUR STATIONARY FURNACE 


is constructed on same principles as the above. 








Made in sizes from No. 30 to No. 135 Crucible. 


Kroeschell Bros. Co., Swiésco nL 









Everything You farere | Gd Corb b E rayne ate | ry : 


Bull Dog Core Wash 


‘‘The doggone hang-on Kind.” 


Score again for Obermayer! 


Here is the core wash that’s going to “knock the 
sox’”’ off of any other core wash on the market today. 


It will not “wash,” “run,” or “cut off’? the mold, 
no matter what head or fall the iron may have. 


Peels the casting perfectly, and leaves a smooth 
surface and a good color. 


And--- 


It's sold at so low a price that no foundryman can 
afford not to look into it. Let us send you a 
barrel on approval. 


Price 
l%c. per pound f.o.b. Cincinnati, Chicago, Pittsburgh 


The §. Obermayer Co. 


CINCINNATI CHICAGO PITTSBURGH 


Canadian Agents: The Dominion Foundry Supply Co., Toronto and Montreal. 
18 


Only The Highest GradesManufacteres 
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GRAY IRON CASTINGS FOR AUTOMOBILES 


Methods pursued in their manufacture in a 


foundry making a specialty of this line of work 


HE growth of the 
automobile industry, 
during the last de- 
cade, is without 
parallel in the his- 
tory of the coun- 
try’s industrial de- 
velopment. The in- 
motor 
manufacturing 

plants is enormous 

in its total, but de- 
ite this fact new capital finds this 
an inviting field and new companies 





vestment in 
car 


Fic. 1—VaALvE CHAMBER PATTERNS 


dre being organized 
Concurrent with 
business, 


almost 
the growth 
there has been a wonderful 
development of allied industries, not- 
ably those engaged in the production 
of iron, steel and non-ferrous 
parts motor cars. The foundry 
trade has been greatly benefited, and 
new plants have been and are 
established, 


daily. 
of this 


metal 
for 


many 
make a 
of this line of work. The pro- 
duction of gray iron castings for auto- 
mobile engines is practically a 
branch of the foundry 


being which spe- 


cialty 


new 


trade, which has 


ar Ser peeremes eres 
ER ras 


see 


been developed by the motor car in- 
dustry. The requirements are exact- 
ing and the intricate designs test the 
skill of the foundryman, 

Noted for its high grade product, 
the builders of motor cars in Detroit 
—in the early days of the industry 
and where it has since reached its 
highest development—turned to the 
Leland & Faulconer foundry of that 
city for the production of their en- 
gine castings, and the subsequent ex- 
pansion of this trade resulted in mak- 


ing this plant a specialty shop, en- 


MountTepD on A Parr oF Rock-Over Motpinc MACHINES 
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GAGE TO Property LocATE PARTS OF THE VALVE 


CHAMBER CORE 


Fic, 3—Tue Vatve CHAMBER Core E anv Its Various Parts 
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gaged exclusively in this line of work, 
The> foundry has “since “been taken 
over by the Cadillac Motor Car 
and in addition to producing all of 
castings required for the Cadillac 
many orders are filled for other a 
mobile builders. 

Only to the adoption of scie: 
methods of foundry practice can ‘he 
great success of this concern in ‘he 
production of intricate automohile 
castings be attributed. Nothing is 
left to chance, and the minor op¢ra- 
tions receive the same _ consideration 
and supervision as those of more im- 
portance and which cannot readily b 
overlooked. The organization of the 
shop reflects the known skill of 
M. Leland as a foundryman, and the 
credit for its successful operation is 
given J. J. Wilson, superintendent 


Scientific Foundry Practice. 


The statement that this, or any 
other foundry casting in sand, aims 
to work within 1/64 of an inch of the 
size of the pattern would not be 
credited, nor is it done in this case. 
Yet, if the castings show a continued 
variation in size, and when _ this 
reaches 1/32 of an inch, an investiga- 
tion is immediately instituted with a 
view to correcting the difficulty, to 
check the tendency toward greater 
error. The core boxes and patterns 
are all gaged to within 1/64 of 
inch, and any variation from this is 
not permitted. Fixed gages are freely 
used in the core department, especial- 
ly on cores made in numerous parts 
that must be pasted together, while 
in the foundry these fixed gages and 
templates are used to insure the ac 
curate p'acing of the cores. One de- 
partment, therefore, has a _ constant 
check on the other, and if a core does 
not fit properly, but is found to be 
of the proper dimensions, it undoubt- 
edly indicates that some correction 
must be made in the pattern. 


Mixing and Melting. 


The mixing and melting of 
metal receives the same care and 
tention as the molding and coremaking 
operations. The mixtures are mad 
by analysis, and the physical pro 
erties of every heat are tested. 
the castings, with few exceptions, 
ceed 3/16 of an inch in section 
metal is run very hot, thereby 1: 
ing sharp definition and close ¢ 
With the exception of the piston 
metal, which is melted in a sep 
furnace, all of the iron is tapped 
one cupola. Two mixtures, and 
quently three, are charged, the ha 
metal for the pistons and_ cylit 
being melted first, followed by 
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fter mixture. The metal for  fly- 
eels is tapped after the require- 
ents of the piston and cylinder floors 
ve been taken care of, and also in- 
ides the first melt of the soft iron. 
The analysis of the iron used for 
linders and pistons follows: 


Per cent. 
Sill) 286s hace wes dawakeawan 1.6 
PROM cece dascenceecueca 0.50 
MauOe © saxaevecec clo waneea ke 070 
SulNMl nc hasclemtie teens aneeecus 0.085 to 0.09 
Conaned cachet 2.266 ckkssces 0.6 


[he silicon and phosphorus con- 
tents are var.ed according to the 
thickness of the metal in the castings. 


Valve Chamber Casting. 


The valve chamber of the Cadillac 
engine is an exceedingly intricate 
sting, being water-jacketed through 
out, while the metal thickness is only 
3.16 inch. Two views of this casting 
shown at K and L, Fig. 24, and 

t method of molding the same on 
Pridmore rock-over machines is illus 
trated in Fig. 1. These machines are 
operated in pairs, the one producing 
the drags ‘being shown at the left, 
1 the cope machine at the right, 
while between the two is_ illustrated 


drag half of a valve chamber 


mold before the cores have been set. 
The patterns are mounted two on a 
ite and three chills are carried in 
t] drag, two on the valve stem 
openings at A, on account of the in- 
ased metal thickness in this part 
of the casting, and the third at B 
where there is an internal boss. 


Valve Chamber Core. 


‘he core is shown in position in 
drag half of the mold at C, while 
various parts in which the core 


s 


divided are illustrated in Fig. 3. 
The water-jacket core is in two 
halves, A and C, and B, which is the 
nside half of C, clearly illustrates the 
thod of venting. The two halves, 
d together with wire clips for the 
pose of mudding-up the joints to 
ure an absolutely smooth surface 


ore pasting them together, are 
wn at D. The two halves of the 
ly core, F and G, are pasted to- 
gether, a gage being used to insure 
accurate fit. If the two halves 
to come together within 1/64 inch, 
core is considered imperfect. The body 
floats in the water-jacket core 

is inserted in the latter before 

s pasted together. The assembled 
is shown at E. The body core 

ts at three points in the drag as 
strated in Fig. 1, while the water- 
cet core likewise has three prints, 
on top and two at the sides. 

es H, which form the openings 
the spark plug caps, were formerly 
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,opY CORES IN THE COPE OF THE LOWER HALF OF 
Motp By THE USE OF 


Core FLaskK SHowING How THE Four MAIN Bopy CorES ARE 


HELD IN THE Cope HALF oF THE MOLD 


Tor VIEW OF 


Fic. 6—Lower HALF oF CRANK Case CASTING 
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Fic. 7—Corpe HALF oF CYLINDER Motp MApbE oN A RocK-Over MoLpING MACHINE 


Fic. 8—Usinc A Fixep Gace To Property LocaATE THE Main Bopy Core IN THE 


DraGc HALF OF THE CYLINDER MOoLp 


Fic, 9—Drac HALF or CyLinpeR Motp on A Rock-Over MACHINE 
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made parts of the bedy core, but they 
can be more easily handled separat 
ly and are, therefore, set in the coy 
before the valve chamber core 
placed in position. As they conta t 
with the body cor, they must be st 
accurately to avoid crushing eith r 
the water-jacket or body cores, aid 
when placing them in position in tie 
cope a gage is used which has a 
bearing on the parting on either si 
If the core is 1/64 inch too low or 
too high, it must be either reset or 
discarded entirely and replaced by an- 
other core. 


Lower Half of Crank Case. 


While the crank cases for the en- 
gines of many motor cars are mace 
of cast aluminum, gray iron is em- 
ployed successfully for this purpose 
by this concern. The weight of tlie 
iron casting is not more than 25 per 
cent greater than a similar aluminum 
section, having a greater metal thick- 
ness, and in addition, the gray iron 
casting gives increased strength. The 
crank case is cast in halves, and tl 
method of molding, as well as the 
setting of cores in the lower half, 
which is known as the oil pan, is 
illustrated in Fig. 4. The drag is 
resting against the horses in_ the 
lower part of this view, the cores 
already having been placed in this 
section of the mold. The long core, 
A, forms the return passage for the 
oil, conveying it to the first compart 
ment, while the V-shaped openings 
between the four large cores in t! 
cope carry the oil to the main 
bearing. 


Template Used for Setting Cores. 


To obviate the use of chaplets, 
large cores are hung in the cope, 
when setting them in place a_ tem 
plate is used, as shown, to insure 
their proper location in the mold. No 
less than 12 cores are set in the cope, 
the smaller ones being held in posi- 
tion by the four large cores. When 
these large cores are made, wire eyes 
are rammed in the sand on the copé 
side through which hooks are passed, 
that are wedged against the bar cx- 
tending the length of the flask, as 
shown in Fig. 5. This bar is hel 
in position by two brackets on eit 
end of the cope flask. By this m 
od these cores are firmly held 
position and all danger of a shift 
prevented. The lower half of 
crank case casting is shown in Fig 
the metal thickness throughout b 
only 3/16 inch. 

Although the Cadillac engine is 
the four-cylinder type, the cylin 
are cast individually and are provi 
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h a copper water-jacket, which 
plifies the molding operation con- 
rably. Although hand rammed for 
y years, the cylinder patterns re- 
cently have been mounted on Prid- 
e rock-over molding machines and 
successfully produced by machine 
ators, with an increase in the out- 
of 50 per cent, as compared with 
methods. The machines are op- 
er.ted in pairs, one producing the 
s and the other the drags. The 
cylinders have a 4%-inch bore, 4%- 
stroke and the metal thickness 

is 7/32 inch. The cope machine, 








s 
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ving the pattern plate and cope 
of the mold, is illustrated in Fig. 
[he core A, which produces the 
for seating the copper water- 
jacket, iS in position and is nailed 
three points to prevent shifting. 
drag machine, with pattern plate 
mold, is shown in Fig. 9. The 


, 





“i 





drag ring core is in position at B and 
a forms the water inlet to the copper 
water-jacket. Loose piece C on the 
rn plate fits into the pattern at 











D, and is separately withdrawn from 
"” the sand, remaining in the mold after 
™ the body of the pattern has ‘been 
5 lifted away. 


Setting the Main Body Core. 


The main body core of the cylinder 
et in the drag and is located with a 
gage, as illustrated in Fig. 8. This 





secures its bearing on the part- @ 








ing, while the other end rests against 

of the projections on the main 
+ body core. The use of a gage is ab- 
7 tely necessary when setting this 
to insure the proper location of 
water passage of the cylinder 
that of the valve chamber. The 
nd ylinder casting is shown at J, Fig. 


‘Maa Tce 


— Muffler Heads. 


a Hoth inlet and outlet muffler heads 
. ire mounted on one pattern plate, 

the drag halves of the molds being 
7e8 I on one machine, Fig. 10, and 
. t] opes on another, Fig. 12. When 
7 moided by hand considerable difficulty 
x- " experienced in making’ these 








1S gs, but since the patterns have 





id mounted on machines, the losses 
been materially reduced. The 
muffler head patterns and molds 

in re shown at the left in Figs. 10 and 

is 12, and the outlet head at the right. 
€ cope machine is illustrated in ai 
12, and the hubs of these muffler @ = = — 5 - =" 

g s, inasmuch as they cannot be 
out of the sand with the main Fic, 10—Drac Har or INLET AND OuTLeET MUFFLER HEAD Motps Mant on A ROcK- 
of the pattern, are in two sec- Over Moipinc MACHINE 

: t and dovetail onto the main 

rn body. These loose pieces are 

n on the pattern plate in Fig. 12, Fic. 12—Core oF MuFFLeER HeAps MApe oN A RocK-Over MoLpInG MACHINE 























Fic. 11—Drac oF Murriter HeAps WitTH Cores IN POSITION 
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Fic. 13—Drac HALF oF Lupricator Bopirs MApeE Two 1N A Mo tp, SHOWING 
LARGE FLAT Core IN POSITION 


Fic. 14—Core Hatr or Lusricator Bopy MoLp 


Fic. 15—RockK-Over MACHINE FoR MotpInc Drac HALvEs oF Piston Mo tps 


THE 
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and are lifted out of the sand s 
arately after the pattern has b 
withdrawn. The cone-shaped core 
the outlet head is in position in 

drag in Fig. 11, and an inside vi 
of the outlet muffler head casting 
shown at J, Fig. 24. 


Lubricator Body Castings. 


Lubricator bodies, mounted two 
a pattern plate on a rock-over m 
ing machine, are shown in Figs. 
and 14. These castings are open 
one end, as shown at A, Fig. 24, ; 
the core for both molds is made 
one section, as illustrated at A, |] 
13. This core is supported by f 
prints and also has a bearing in 
center. Great care must be exercis 
in setting this core in the mold 
the metal thickness in the casting 
only % inch. Owing to its length 
the core is well rodded throughout, 
and to insure a uniform metal thick- 
ness from day to day, the patterns 
are numbered 1 and 2 respectively, 
the castings being similarly marked. 
If either one of the castings is thin 


heavier on the other, it undoubtedly 


on one. side and _ proportionately 
! 


indicates that the core box has be- 
come worn and the number on the 
castings gives a clue to the box 
which is causing the trouble, so that 
the difficulty can be remedied before 
a large amount of scrap is accumulat- 
ed. This large core is vented through 
the four prints, which have an out- 
let in the center of the fat core be- 
tween the two body cores at B, Fig 
13. From this point the gases are 
carried up through the cope through 
the opening in the middle bar of the 
flask at C, Fig. 14. All of the flasks for 
these lubricator body molds are con- 
structed in this way, a permanent vent 
being provided in the center bar. 
Two machines are used for making 


these molds, the drag machine with 
the drag mold be’ng illustrated in 
Fig. 13, and the cope in Fig. 14. 
Owing to the thin section of the 
castings, the metal is dashed into 

molds with considerable head. These 
lubricator bodies also carry brackets 
on one end, slightly heavier than the 
remainder of the casting, but no chills 
are used as no difficulties from shrink- 
age spois have yet been experienced, 
owing to the great care exercised im 


pouring the metal. 
Machine-Moided Pistons. 


A floor of piston molds, with 
rock-over machine on which 
drags are made, is shown in Fig 
These castings are 434 inches in diam- 
eter, 5 inches high, and the metal 


thickness is uniformly 1% inches. The 
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patterns are mounted two on a plate, 
al the cores are easily set, the 
being used as guides. The copes 
in the nature of a covering for 
the drags and do not carry any por- 
tion of the molds. They are made 
on cope stands, no -:nachines being 


GQ 


Use of Match Plates. 


\ Modern molding machine on which 


metal plates are used, made by the Ar- 
cade Mfg. Co., Freeport, Ill, is shown 
in lig. 17. Both cope and drag are 
ma\ in one operation. The plates 
mounted on this machine contain the 
patterns for four commutator boxes, 
which have a metal thickness of 3/16- 
inch, A large number of white metal 
pattern plates for miscellaneous cast- 
ings are used on this machine. The 


method of casting these plates is as 
economical as it is novel and_ will 
v referred to later. 


Molding the Fly-Wheel. 


| The fly-wheel for the Cadillac en- 
gine is molded on a rock-over mold- 

ing machine, Fig. 16. The casting 

weighs approximately 80 pounds, and 

oth cope and drag are molded on one 
a floor of drags being made 

up first, after which the copes are 
the only change necessary in 
he pattern being in the hub. The 
changes from cope to drag are effected 
by the use of interchangeable bosses 
ade of brass, the cope boss being 
shown in position on the pattern at A, 
and the one for the drag at B. These 
ited and held in their proper po- 

sition by a small pin which engages: a 
the pattern. Two drags are 

shown on the floor at the side of the 


with the hub cores in posi- 
while the cope half of the mold 
is shown on the machine. The run- 
ire, containing six gates, is in 
\ place, and by the use of these cores 
the metal is skimmed and clean cast- 
4. Ings are insured. 
he Piston Rings. 
gray iron castings from which 
ton rings are cut are made in 
department of the foundry es- 
a pect devoted to this line of work. 
I most care is exercised in the 
prod n of these castings to insure 
: per elasticity and wearing quali- 
the rings. Not only are the 
‘arefully made, but the metal 
d in a separate cupola, lined 


<4 inches, originally installed for 





€xperinental purposes. Physical tests 
4 { this metal are made daily, and all 
; mixtures are carefully analyzed to in- 
tal oe solute uniformity. As a result 





care exercised in their produc- 
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Fic. 16—Rock-Over MACHINE ON Wuicn Cores AND Dracs oF FLy-WHEEL 
Motps ARE MADE 
Fic. 17—Four Commutator Boxes MApe 1N ONE Motp By THE Use oF WHITE 
METAL PLATES, ON THE ARCADE MACHINE 
Fic. 18—Corr, CHEEK AND Drac oF Piston RincG Castinc MOoLp 
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Fic. 19—Twin-Cy.tinper Core AND THE Various Parts 
ASSEMBLED 


Fic. 20—INTAKE Pipe Core B aANp THE PARTS OF THE Cor! 
Wuicnh Tuts Core 1s MADE 


From WHICH IT 


Box C, D ann E 


, 


IS 


IN 
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tion, the piston rings made by ‘hijs 
foundry have a world-wide reputat on, 
and are used extensively by builders 
of gas engines. The daily melt of his 
one grade of iron averages from 3) 
to 4,000 pounds, and is far in ex ess 
of the Cadillac Motor Car Co.’s re- 
quirements. In addition to the phy-ical 
tests of the iron from each heat, the 
piston rings are given a fatigue test 
for elasticity by suspending a weight 
from one end of the cut ring. If the 
ring does not practically close when 
this weight is removed after a pcriod 
of 24 hours, the entire lot of piston 
rings is rejected. 


Analysis of Piston Ring Metal. 


The analysis of the metal used in 
these rings follows: 

Silicon 

Phosphorus 

Manganese 


Sulphur j 
Combined carbon 60 


It will be noted that the phosphorus 
is unusually high, insuring fluid metal 
and a close grain, while the silicon 
content is sufficiently high for easy 
machining. Both manganese and car- 
bon are low. 


Double Skim Gates. 


The method of molding these piston 
ring sections is illustrated in Fig. 18, 4 
being the pattern, B the drag, C the 
cope, D the lower half of the cheek, 
and E is the upper half of the cheek, 
over which the cope is closed. The 
molds are hand-rammed, and to insure 
clean metal in the castings, double 
skim gates are used. In the cope C, a 
skim gate is shown and the metal flows 
through this gate into the skim gate 
in the cheek E before flowing through 
the runner into the lower part of the 
cheek D, where it is distributed by 
eight gates. This gating arrangement 
insures absolutely clean castings, and 
is only one of the minor details that 
has made possible the production of 
the high-grade piston ring metal made 
in this shop. 


Twin-Cylinder Core. 


The production of cores for automo- 
bile castings, owing to their intricate 
forms, involves difficulties not gener- 
ally experienced in gray iron slop’. 
The designer of motor cars rarely 
considers the foundryman as a_ factot 
of importance in economical manufac- 
ture, and as a result many weird sec 
tions are received in the foundry that 
test the ingenuity of both the molder 
and coremaker. 

An exceedingly intricate core ior 4 
twin-cylinder casting is shown a 
sembled at A, Fig. 19. It consists 
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a ter jacket core, intake and out- 
let cores, as well as two large, main 
body cores. The inlet and outlet core, 
reverse sides of which are illustrated 
at and C, is made in four sections, 
whic: are gaged when pasted together. 
This core is enclosed in the water- 
jack: core, the two halves of which, 
D and E, are pasted together. The 
method of venting the water-jacket core 
is clearly shown, the gases being car- 
ried off through the prints. The inlet 
and outlet core secures its bearing at 
FF, where it rests on the two main 
body cores, HH. The core K is made 
in halves and is inserted in the mold 
between the body cores. The twin- 
cylinder casting, for which this core 
is used, is shown at G, Fig. 24. 


Intake Pipe Core. 


Although simple in design, the pro- 


duction of the core for the intake 
pipe 4, Fig 20, involves many diffi- 
culties The core box is made in 


three parts, C, D and E. One-half of 
the core is first rammed in section C, 
and the other parts are subsequently 
rammed in D and E. After liberally 
venting with wax wires, D and E are 
closed over C, and after rapping, these 
two halves are removed and the core 
pan B on with the core is shown in posi- 
tion for drying, is set over the core in 
thebox C. The four lugs are provided for 
locating the pan and are of sufficient 
height to prevent crushing the core. 
Owing to the peculiar shape of these 
cores, they are dried on pans to pre- 
vent distortion. The pans are made 
of cast iron and despite repeated heat- 
ing, hold their shape for a considera- 
ble period. The three sections of the 
core box are made of wood, but the 
pattern for the core is brass. 


Engine Base Core. 


The engine base core shown at C, 
Fig, 21, necessitates the use of no less 
than 21 loose pieces in the core box A. 
The box dissembled, with the loose 
pieces in the foreground, is illustrated 
at B. While the body is of wood con- 
struction the loose pieces are made of 
brass, white metal and aluminum, and 
he box itself is reinforced with brass 
and steel strips. The oil duct cores 


are separately made and are pasted 
onto the main body core. The cam- 
shaft opening core is in two sections 
and is forced out against the mold 


when closing to insure cutting through. 
At C the drag side of the core is up- 
permost, while the cope side is grooved 
for vents. This core is 2914 inches 
long, 10 inches wide and 814 inches 
high. The metal thickness of the en- 
gine bose casting, D and E, is 3/16-inch, 
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21—Tue ENGINE BASE 


Core Box WitH Att Loose Parts IN POSITION 


SHOWN AT A, AND THE Box 1s DISSEMBLED AT B WiTH THE Loose PIECES 


IN THE ForEGROUND; C 


IS THE INTRICATE CorE MADE IN THIS Box 
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Fic. 22—Mertuop or CASTING WHIT! 


THE Mop For ON! 


The core mixture largely 


shop is made with linseed oil as a bind 


er in the proportions of 1 to 30. 


White Metal Match Plates. 


A simple method of producing 


metal match plates for molding 
chine use, is illustrated in Fig, 22 


plate A 


which 


recess 5 
the 
flask 


is cast with a 


obviates 
the 


deep, 


using strips on to 


used in 


white 


16-inch 
nece¢ ssity 


rals¢ 


Meta MATCH 
THI 


FRAME WEIGHTED, READY FOR THI 


this plate 


the 


PLATES, 


away 


desired 


PLATES; A 


AND C SHows 


THI 


IS 


THE 


from the 


metal 


pattern on the match plate. 


is 
the 
the 


half is used for the drag plate. 


| he 


half 
the 


of 


of while 


the of which is rammed up in a sand frame 


rammed 
cope 


cope 


cast 


in an. ordinary 


side being used 


pattern plate, 


the mold, 


iron is 


plate, 


is the plate, the reverse side 


Cast 


mold 
thickness 


and 


before cl sing 


shown 


[RoN PL RESTING ON 
Mop, Cast 


METAL 


ATI THE 


IRON PLATE AND 


obtain 
of the 
The mold 
snap flask, 
for casting 
the 


to 


cut to prevent the 
at the 


openings in the plate 


flowing out 


and weighted ready 
at C. The 
ing one-half of the 
the 
subsequently 


drag shown 
One 
over 


B, 


and cast iron 


at contait 
pattern is 
the 


and temporary 


through which the gates and risers 


SAND FRAME; 


SAND 


are 
white metal fr 
back 
» The mold, cl 
for the 
snap flask 
mold is shown 


1m 
through the 


sed 


metal, is 


contain- 


plate 2, which will 


1 one-half of 


interposed between the mold 


sand frame 3. To 
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Fic. 23—Core AND Drac MatTcH 


PLATES A 


AND B; 
Metuop 


C 1s THE REVERSI 


OF ANCHORING 


THI 


SIDE OF THE CAST 


METAL 


Iron MatcuH 


PLATE 


SHOWIN 
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metal, the cast iron 


with 


the white 
drilled numerous open- 
gs reamed on the bottom side of the 
ate, as illustrated at C, Fig. 23, and 


chor 





late is 


and B are the cope and drag plates 
a small wheel made two in a mold. 
used for 
of 41 


per cent, lead 41 per cent, antimony 16 


ie white metal mixtures 


ese match plates consist tin 
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NEWARK FOUNDRYMEN’S AS- 
SOCIATION. 


“The importance of a chemist to 
the foundryman,” was the subject of 
a paper read by C. L. W. Pettee, at 
the meeting of the Newark Foundry- 
men’s Association, held at the Con- 


tinental Hotel, Newark, N. J., Oct. 6. 
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should the combined area of the smaller 
pipes of the system bear to the main 
line of the fan outlet? 


Answer:—It is customary to make the 
main trunk line of the exhaust system 
for tumbling mills equal in cross sec- 
tional area to the total area of all con- 
nections. It to select a 


is desirable 

























































An interesting discussion followed fan whose inlet or outlet, whichever is 
per cent, and bismuth 2 per cent. Mr. Pettee’s address. While some the smaller, will not be any less than 
i , , of the members thought a foundr the area of the main trunk line con- 
Miscellaneous Automobile Castings. . S oe _— , : : . 
foreman should be capable of judging necting with it. Preferably the fan 
The following miscellaneous gray his cupola mixtures, the general im- opening should be more. Some of the 
iron automobile castings made in this pression prevailed that a chemist best designers of exhaust systems choose 
foundry are illustrated in Fig. 24: A should ‘be called in to aid in fans whose smallest openings are ap- 
shows the open end of a lubricator solving such difficult problems. proximately 40 per cent more than the 
Le * 
| 
| 
j 
] 
} 
v * 
Fic. 24—Misce_tAnrous, Gray Iron, AuTOMOBILE CASTINGS 
and B is the opposite end of SIZES OF EXHAUST PIPES FOR area of the main pipe. The accompanying 
tl ‘asting; C is a cut-out valve body TUMBLING BARRELS. table gives the size of pipes for tumbling 
ier with its valve; D is an intri- Question:—Can you give us any in- barrels of various sizes, 
water pump body casting; E is formation concerning the allowance to = 
| t] transmission gear case for the be made for the increased friction in A good dip tor pickling brass cast- 
4 Cacillac motor car; F is the exhaust the small pipes of a fan exhaust sys- ings that are to be tinned consists of 
: py G shows the side and top views tem connected with tumbling barrels oil of vitriol 1 gallon, aqua-fortis 1 
i water-jacketed twin-cylinder cast- and emery wheels? What relation gallon and common salt, 1 ounce. 
q : » ¢ ator bracket : a _ = 
: 7 = te coma yang : SIZES OF PIPES FOR TUMBLING BARRELS. 
d on the Arcade machine; J is a Leneth of Barrels. 
r v east] : J is the Cadillac Diameter of : my 3 - 
¥ j head 7 ung; Meteo i “ - mill, inches. 36 inches. 48 inches 60 inches 72 inches. 84 inches. 
eng cylinder ; RK is the top view oft ree 4inch pipe 4-inch pipe S-inch pipe 6-inch pipe ne pipe 
ilve chez -r, and L is the side of 30 .... 4inch pipe 4.inch pipe S-inch pipe 6-inch pipe 6-inch pipe 
TH cm eine, : 36 , ... 5-inch pipe 5-inch pipe 6-inch pipe 6-inch pipe 7-inch pipe 
casting that is screwed to the 42 weseeeee 6-inch pipe 6-inch pipe 6-inch pipe LS me pipe Sine pipe 
4 . ‘ . : g > inc ip 7-1 ipe B-inch ipe -Inc 1 
ler, while M is the piston ring 4B eee eee 6-inch pipe 6<nch pipe 7-inch pipe ch pif ' Pipe 
Machines requiring 7 or 8-inch pipes with only 6-inch trunnions should have a 6-inch con- 








nection to each end. 





INTERCHANGEABLE FLASK EQUIPMENT 


A simple and economical method of making flasks interchangeable 


without machining --- Malleable iron keys for clamping the flasks 


HEREVER cast iron 
flasks are used, more 
or less trouble is al- 
ways experienced in- 
terchanging them. 

The templates that 
must be made in or- 
der to drill the flasks 
uniformly are expensive and for this 


reason are not extensively used by 


foundries making their own flasks. The 
insures 


system that will be described 


perfect interchangeability, although no 


machining is necessary. A _ triangular 


pin shown at A, Fig. 1, is used, which 


is very wide, thus insuring a _ perfect 
guide when the copes have to be care- 


fully lifted. 


shaped at the bottom and are wedged 


These pins are wedge- 


between the flask and a cotter, as_ will 








B 

















J a 
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METHOD OF 
SET. ~ _ -_ 4 7 . 
WEDGING THE SAME IN THI 


Fic. 1—FLAsk PIN AND 

FLASK 
be further explained. These pins are 
made of different lengths but are of the 
same section at the base, and can be 
flasks 
square. If a cope, 
lifted, the molder 
while long pins are 


used on all sizes of from 10 
inches to 6 feet 
nearly flat, is to be 
uses short pins, 
used if there are heavy pockets of sand 
in the cope and a good guide is de 


sired. 


Lining the Grooves. 


The grooves in which the pins en- 


yt 
composition, and two lugs are 


white metal 


gage are bushed with 
special 
either side of the 


located on groove 


containing openings for the removable 
cotter. It is between this cotter and the 


white metal bushing that the pin wedges 


itself, as shown at B, Fig. 1. It is 
assumed, of course, that the flasks of 
the same sizes are uniform, and _ that 
they can be used for copes, drags or 


cheeks. There is another advantage in 


) 
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Fic. 2—Gace Usép 


MASTER PIN 


FOR SETTING THE 


the use of cast iron pins, and that is, 
that they will not bend, but will break 
before the lugs of the flask give way 
if two flasks do not fit perfectly, and 
it is always cheaper to replace the pins 
than the flasks. 


The Flask. 


The method followed in making these 
flasks 


A cast iron table is used, approximately 


insures their interchangeability. 
10 feet long, in which is milled a T- 
slot, Fig. 5. The two master pins from 
which all of the grooves are cast are 
mounted on shoes and are permitted to 
slide freely on the table. At the bot 
tom of the shoes is placed a guide a 
which engages in the T-slot and forces 
the master pins to move in a straight 
line. The slot is in the form of a 
double T, so that a flat piece R can be 
moved along with the master pins, and 
thus prevents the white metal from fill- 
ing the slot. The master pin A is 
secured in place by a duwell pin M, and 
is the standard, while the master pin B 
can be moved freely on the table, and 
can be adjusted for any standard size 
flask. 


be bushed, the master pin B is set by 


If a flask of a certain size is to 
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Fic. 3—PosiTioN oF FLASK ON THE 
WHEN CASTING THE 
BUSHINGS 


TABLE 


BY GEO. MUNTZ 


means of the gage shown in Fig. 2 


The flask is then placed on the tab! 


the bushings are to be cast, a 
Fig. 3, and clay is used 
points where the white metal is liabl 
to flow out. To remove the flask, th 
dowel of A 


when 
shown in 


master pin A is taken out 
and the latter is forced back permittin 
the easy removal of the flask. The fin 
are then cut off and the flask is read 
for use without further machining. 
The molding of flasks als 
involves a number of interesting op 
which ar 
to receive the bushings, are roughed 


these 


erations. The grooves, 


shown in Fig. 4 
difficult t 
three 
6, shapes 


and cored out, as 


The core is somewhat 


make as it consists of small 


cores. Core box 4, Fig. 
rf 


the grooy 


the lugs on either side « 
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Fic. 4—Grooves IN WHICH THE Busi 
INGS ARE CAST 

while core box B forms the grooves 


J 


and roughing; and core box C mal 
the openings for the cotter whi 
holds the pin. The three parts of 
the core and the method of assembling 


them are shown at D. 


Flask Clamps. 


In addition to the guides, these 
flasks are provided with a _ novel 
clamping device. On each flask ‘re 


cast, on two opposite sides, lugs si 
ilar to those cast on ordinary flasks 


These lugs are open and contain t 
Fig. | 


clamped, n 


tapering bosses, as shown in 
When the 
leable iron keys, similar to th 
shown in Fig. 7, are used. These 
openings in tlie 
lugs and are turned in the direct 


flasks are 


a 


are inserted in the 


indicated by the arrows. The 


o 


clined bosses act as wedges, and 
flasks are thus securely fastened. 
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SHARGING FLOOR LABOR PER 
TON OF IRON MELTED. 


By W. J. 


Question:—We would like to know, 
pproximately, the amount of iron a 


KEEP 


TRE FouNnpry 


These men wheel out all the 
sprues, and as no cinder mill is used, 
pick the bottom. 
sixth man is employed to daub ladles 
and tap the The 
the 


cupola. 


over However, a 
> 


slag when melting. 


coke charge is 2,400 pounds on 























iven number of men can charge in’ bed and 300 pounds of coke for the 
cupola per day. This includes succeeding charges. The last three 
| A | 
| | 
ial | 
| l 
al | , — = 
| | Rk ai i 
j § j 
) 
a The Foundry 
Fic. 5—Cast Iron Taste ON WHICH FLASKS ARE FINISHED 
veighing the charges, taking the charges are reduced to 250 pounds, 


tock from the yard to the charging 
floor, ete., and handling 
iron but the limestone as 
well. How can men 
handle on a charging floor, and how 


additional would be re- 


not only the 
and 
iron 


coke 
much two 


many men 





while the iron averages 3,000 pounds 
The 


yard in 


per charge. material is hand!ed 


in the wheelbarrows, and is 
hoisted to the charging floor by an 
elevator. 


(3) Another 


stove foundry requires 
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foundry for handling the sprues and 
scrap, and these after being con- 
veyed to the yard, are hoisted by the 
crane to the weighing platform or to 


a storage track. Fourteen cars of 
coke are loaded and placed on the 
storage tracks for each succeeding 


day’s melt. This work requires 
men in the yard, men on the 
weighing platform, four men at each 
of two cupolas and two men at the 
third. Including the crane operator, 
15 men are the 80-ton 
melt. The ladles are daubed by an- 
other The man who taps 
the iron also keeps the slag running. 
One tons could be melted 
by this crew, but the distribution of 
the work in the foundry would neces- 


two 
two 


required for 
employe. 


hundred 


sitate the installation of another cu- 
pola, and therefore, four additional 
men. Four men could easily do the 


work at each of the two larger cupo- 


las in the winter time, but inasmuch 


as an additional man had to be added 


at each furnace in summer, it was 


, . 





itn 
HH 

















PT 
Palriearin: 


A 








lic. 6—Core Boxes 


ured to charge various amounts up 
» 100 tons per day? These men, of 
urse, take care of the cupola in 
the morning, that is, repair the lin- 
ng, make up bottom, etc. 
Answer:—Conditions vary to such 
n extent that no fixed rules can be 


lowed. It is not practical to add 
man on a hot day and to take him 
ff when the favor- 
ble. The 


» do all of the necessary work. 


weather is more 


force should be sufficient 
Be- 
w I give the number of men actually 
mployed in a number of foundries 
1 the 


(1) One man does all of the work 


vicinity of my shop. 


rr a 2%-ton melt, 3 tons being the 
He repairs his cupola, taps out, 

the iron, lime- 
wheels out the 
material 


mit. 


heels and weighs 


one and_ coke, 


prues and charges all of the 
the cupola. 

(2) Another stove foundry employ- 
g 166 molders and melting 34 tons 


iron requires only five men to op- 


rate its cupola. This includes the 
indling of all material, and one man 
ps out the iron while four men 


veigh the material and charge the 




















lie 














AND CorES FOR FORMING THE 


six men for a melt of 22 
The 


barrows up an 


tons of iron. 
conveyed in wheel- 
The 
are daubed by a separate man. 

(4) Another 
melting 89 tons of iron in three cu- 


material is 


incline. ladles 


large strove foundry, 


polas, requires 15 men for handling 


this material. The iron is charged in 












ay, 
{ The Foundry 
Fic. 7—MALLEABLE IRON KeEyYS_ FOR 
CLAMPING FLASKS 


cars handled by a crane, that reaches 
all parts of The 
limestone is conveyed to each charg- 


the foundry yard. 


platform by a crane. The charges 
the 
etc., are placed on the car with the 


ing 
are weighed and sprues, coke, 
these charges are run to 
each cupola tracks. Flat 


provided with boxes are used in the 


iron and 


over cars 


D The Foundry 


GROOVES 


decided to employ the entire 


throughout the year. 


crew 


The melt compared with the neces- 


sary charging floor labor can be 
summed up as follows: 

(1) One man—3 tons. 

(2) One man—64/5 tons. 

(3) One man—3 1/3 tons. 

(4) One man—5 1/5 tons. 

The labor of the second foundry 
shows that the melt is most econom- 
ical in the percentage of labor em- 
ployed. I am not certain whether 
uniform iron can be obtained by 
dumping the entire charge of coke 


and iron into the cupola at once, al- 
though in all of these cases the 
charging was done very carefully. 


The American Blower Co., Detroit, 
is sending to the trade a handsomely 
illustrated circular entitled “Just a 
Little Noise About a Silent Engine.” 
The merits of the self-oiling 


engine made by this concern are briefly 


vertical 


touched upon, and a number of com- 
plimentary testimonial letters are in- 
cluded. 

































femal SYDNEY TECHNICAL COLLECE Iipeeemes 
peer] HE FOUNDRY TRAININC SCHOOL |i 


























The Foundry Practice Course of a Modern Australian 


\ 
FTER all, the 


the good 


problem of 
molder, or the 


craftsman of any descrip- 





tion, is mostly an educa- 
but 
state 
the 
cannot be 





matter, whether 
the 


artisans of 


tional 
should 


the 


educate 


employers or 
the 
is a question which 
tled off-hand. In 
continent of 


future 
set- 

the 
Australia, 


certain parts on 


Europe and in 


the responsibility of teaching the tech- 
nicalities of trades and crafts, arts and 


sciences, has been assumed by _ the 


Fic. 1—Sypney TecHNIcAL CoLLece, Sypney, N. 


Trade School 


government with very flattering results. 


Technical education is a _ recognized 


necessity in every progressive center, 
and I think the rising generation of 
this “Sunny New South Wales” is 


the 
broadest system of technical instruction 


extremely fortunate in having 
allied to the state school program. 


1889, 


created a technical education branch of 


In November, the government 


the public instruction department “to pro- 
vide systematic and practical instruction 


in the arts and sciences.” Two years 


BY J. F. BUCHANAN 


building- 
known as “Sydney Technical College and 
Technological Museum,” was ready, Th: 


later the handsome pile of 


Sydney technical college, shown in Fig 
1, is thoroughly equipped for the high 
students. 

Growth of the School. 

1892, the work of the Sydney 
technical college has increased by leaps 
and 


er education of 

Since 
bounds, and the diplomas of the 
institution have gained esteem in manu 
facturing and professional circles. Th: 
various graded from th 


courses are 





Ss. W. 








elementary 


+} 
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“ca 


faculty 


lendar,” 


stages 


degrees, 


on to 
and, 


the 


Fic. 2—A VIEW 


the 


speaking 


subjects 


ley el 


of 


by 


include 
verything worth studying from A to Z 
agriculture to zincography and zoolo- 


In addition to the agricultural con- 


inuation 


schor Is, 


the 


schools 


general 


which 


and the manual train- 


are 
education 


meant 


of 


to 
the 


carry 
chil- 








OF THE FOUNDRY SHOWING THI 


dren, with special emphasis on 
to 


of 


science 
scientific methods 


the 


and prepare them 


for higher studies the colleges, 


built 
the 


branch 
the 


eight colleges have been 
settled 
numerous technical 

to the 


of rural and suburban districts. 


in more districts of 


state, and schoois 


have been started needs 


So that 


lines, 


meet 


free education on modernized 


STUDENTS 


AT Work 


technical instruction of the most prac- 
tical kind, and opportunities of bringing 
the 


comprise 


schools into touch with 


the educational 
scheme placed at the service of “Young 
Australia.” 


industry, 


generous 


Foundry Depar.ment. 
With of praise for 


the work of the education department, 


a passing word 











Fic. 3—AN 


EXHIBIT OF CASTINGS MADE BY THE 


STUDENTS 





110 


I must leave a tempting mass of sta- 
tistics and cheering details, so as to 
confine my attention to the foundry 
training classes. Due to the courtesy 
of the minister of education, the Hon. 
J. A. Hogue, and the officer directing 
the technical branch of public instruc- 
tion, J. W. Turner, I am_ permitted 
to describe and illustrate the work 
of the foundry class at Sydney tech- 
nical college. 
in 1893. 


department was to 


This class was established 
The primary intention of the 
reach and_ help 


those working at the _ trade. The 
course extended over two years, as 
follows: 


First Year—Principles of molding, 


sand and how to select it, mixing 
sand, quantities of 


green, dry and loam molding and core- 


ingredients ‘for 
making; methods of molding in green 


sand, dry sand, loam, stereotype or 


plate; coremaking and drying stoves; 
quality and characteristics of pig iron 
or scrap; mixing of scrap and pig 
iron; chills and chilled castings, mold- 
ing boxes. 


Second Year—Burning-on and _ join- 
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oe 

Fic. 4—PropreLLtER MApDE BY AN 18-YEAR 
Otp STUDENT 

ing cast iron or brass, working fur 

naces and fuels used; construction of 

furnaces; brass 


founding and_ brass 


furnaces; contraction and 


expansion 
of metals; bending and breaking cast- 
ings by contraction; foundry manage 
ment; piece and statue molding; bell 
founding, striking out work on bed; 
different methods of making cores in 
loam and_ brick-work. 


These students do not necessarily 
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take the first year’s lessons. It often 
happens that a young molder is nearly 
out of his apprenticeship 
realizes the value of technical training. 
If he wishes to take a course supple- 
mentary to his workshop practice, he 


before he 
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Fic, 5—A Stupent’s MASTERPIECE—BUST 

oF JuLttus CarsarR B AND THE 
PLASTER PATTERN A 





may be admitted to the second year 
class on giving satisfaction as to his 
fitness. 


Day and Evening Classes. 


At first the class was held in the 
evenings only, but in 1899 day classes 
were started for the third year stu- 
dents graduating in the mechanical and 
electrical 


engineering department of 


the college. Day students are required 


to go through with the patternmaking. 


course before they begin in the foun- 
dry—a very sensible arrangement—and 
even although they may have no in- 
tention of connecting themselves with 
the foundry industry, all have to work 
on the floor and be examined in foun- 
dry practice. The these 
students are forward to a 
career as inspecting or 
managing engineers, and having done 
practical work they are better fitted to 
inspect and design castings with less 
risk of making themselves look foolish 
in the eyes of practical foundrymen. 
Foundry management is included in the 
syllabus, and it has been noted that 
these students show up well in theoret- 


majority of 
looking 
consulting, 


ical examinations, whereas the evening 

students, who are mostly apprentice 

molders, excell in the practical work. 
Buildings. 

The buildings comprise lecture rooms, 
laboratories, workshops, library, museum, 
class rooms, lockers and offices. The 
workshop is 75 feet by 35 
feet. It is equipped with an overhead 
traveler capable of lifting five tons; 
a cupola of 30 inches diameter, of the 
hinge bottom type, and air belt. The 
air is supplied by a Roots blower, driv- 
en by a 6-horsepower steam engine. 


foundry 


November, 1% 


The drying stove is 8 feet square. 
Fig. 2 shows one-half of the found 
with some of the students at wor 
the teacher with sleeves rolled 

surveying the class, and visitors loo 
ing on. In view of the work done her 
including marine, mining, architectur 
and general engineering, molding m 


chine work is not included in the 
course. Nevertheless, there is a big 
variety of work to be done—work 


of a kind which compels the student 
think, and most of the castings are being 
put into use in the various depart- 
ments of the college. 


Work of the Students. 


A display of castings, Fig. 3, shoy 
some very creditable work in loan 


we 


dry sand and green sand. Some fine 
ornamental castings are also shown, 
but separate photographs would he 


required to do them justice. A fine 
illustration of propeller work is shown 
in Fig. 4. This casting is made with 
strickles and templates only; the pat- 
tern for the hub is run up in loam 
and the blades are formed in sand as 
shown. The  three-bladed propeller 
wheel, which is hanging on the crane, 
was made by a boy of 18 years. All 
marking and setting was done by him- 
self, no patternmaker assisted, as is 









































Fic. 6—INTRICATE SPECIMENS OF Foun 
DRY Work Usep To DEMONSTRATI 
MetTHOop oF GATING, THE USE OF 
DRAWBACKS, PARTINGS, ETC. 


common with this class of work. <A! 
other standard piece of work is a set 
of triple expansion cylinders, Fig. 7, 

The mold, cores, core irons, sand mi» 
ing, coring and casting is the exclusi' 
work of the student, it being held to |! 
better that none should share the thin! 
ing and responsibility. The lads a 
tending this class are all desirous 0! 
becoming good all-around molders, a1 
the teacher sets to work towards that 




















November, 1909 


d by forcing them to become good 


around thinkers. 


The system insisted upon makes the 


ident 


e 


provide for every contingency 
the production of the castings, and 
credit for all of the work. 


makes his own cores, cuts his own 


gets 


nd, and in cases wilere the job will 


l 


troubled with much contraction, or 
casting is liable to suffer through 
ng bound or 


ler his 


core arbors from 
must 


make 


by 


causes, he make own 


asurements and allowances to 


it end. 


Cc 


( 


Use of Plaster Models. 


notice 
the use of plaster models to dem- 
and joining 
The primary 
intricate work 
to give the young molder confidence 


\nother feature deserving of 


strate intricate coring 


mold parts, A, Fig. 7. 
ject in selecting such 


that anything less or equally intri- 


te given to him may not puzzle him. 


rtainly better pay follows better work 
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are held in both 
Students attending 
classes in all subjects are expected to 
Notes the 
are to be neatly entered, and, wherever 
possible, sketches are to be made in the 


terly examinations 


theory and practice. 
lessons 


keep notebooks. on 


notebook. They are to be handed to 
the teacher at frequent intervals for 
inspection and any necessary correc- 
tion, 

Awards. 


Some students note well, others work 
The honor students must do both. 
take 
honors, and in addition to the depart- 
prizes, the lord the 
city awards a gold medal to the honor 
of 
in 


well. 


Prizes are awarded to those who 


mental mayor of 


student the second year. Honor 


students the first year are present- 


ed with THe Founpry for one year in 
to the prizes. The 
gift is contributed by the teacher, Wil- 
liam Taylor, who is one of the most 


addition college 


respected and experienced foundrymen 





poem in wheels, which, with 
color printing, might 
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Mr, Taylor made those beautiful spect- 
mens 


of foundry craft to teach his 


boys lessons in joints, drawbacks, gating, 
ramming, venting and all the other techni- 
calities 


is a 
judicious 


of molding. Fig. 6, B, 
represent a pair 
fluted stand, and 
at A, Fig. 6, we have a triple expansion 
job in than Let 
the all 


study jobs 


of sunflowers on a 


more senses 
thinks 
make 


one. 
man who he knows it 
these two 
without burning-on or trickery of 
sort. He a lot more 
a trial. Finally, at B, Fig. 5, 
the 
bust 


given 


how to 
any 
will know after 
we have 
This 


which 


student’s is <2 
of Julius 
to the 


is a trial of patience. 


masterpiece. 
Caesar, 
painstaking 


is only 
student. It 
The plaster pat- 
tern, A, wears a perpetual frown ow- 
ing to successive coats of shellac var- 
The casting 
thickness, and there is no core box to 
make the The 
mold which pattern 


nish, is only %-inch in 
either. 


the 


core plaster 


in was made 





ne 
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Fic. 7—PLAstTeER Mopet A Usep To DEMONSTRATE INTRICATE CORING, PARTING, ETC. 


TripLE ExpANSION CYLINDER B MAbDE 


1 employers place their confidence 
ire readily in the tradesman who has 
onfidence in himself, 


Beginning with the simpler forms of 
rk, the students are taught the use 
The 
t molds made by beginners are cast 
lead, the object being first to point 


the rammer—and its abuse. 


inaccuracies in the 


water; and second, the danger 


wet, too hard rammed, 


ted, 
es the student to castings in 


on to castings with cores. Lec- 
s and blackboard exercises enter 
ely into the teaching. The latter 


very helpful in illustrating the mak- 
of bells, the building of loam jobs, 


furnaces, and numerous other items 


Quar- 


het may occur to the lecturer. 


molding and 
rhaps the results of a too liberal use 
of 
ring molten iron into a mold that is 
or badly 
When satisfied, the teacher pro- 
iron, 
ting, if the boy shows aptitude, with 
eave, a pulley, a chain, link by link, 


cupolas, brass furnaces, reverbera- 


BY THE 


in Australia. Fifty ago Mr. 
Taylor began his apprenticeship to the 


iron founding trade, 


years 


his 
He 
is the proprietor of a historical Sydney 
foundry—The 
contractor of 
and of foundry 
practice at “The Tech.” This last posi- 
tion is his greatest pleasure, and how 


and, to use 


own words, he is “still learning.” 


Paragon—a 
all kinds 
amiable teacher 


government 
for castings, 


the 


well he fills it may be understood when 
that or a in 
this city just wants to proclaim himself 
one of “William Taylor’s boys” to get 
There are no 
elaborate 


I say a foreman molder 


a show. intricate time 
or fancy 
check order books about his system of 
teaching. 
well at all costs; he will learn to do it 


quickly at less cost that way. 


cards, cost records 


A boy is told to do a job 


Intricate Work. 


Mr. Taylor has the “get there” meth- 
ods, that leave an impression for all 
time. To illustrate, see Fig. 6, A and B. 


STUDENTS 


is thicknessed for the 
ing itself at B tells 
story. 


The 


rest 


core, cast- 


the of the 


Many more examples of castings 
made by the students could be shown— 
lathes, pumps, pipes, 
that are so familiar 
foundryman that are un- 
Castings that serve to de- 
velop the individuality of student 
all the technicalities of molding 
and demand some intelligent handling, 
and a practical knowledge of the whole 
routine of foundry practice. One of 
the main drawbacks to the inauguration 
of foundry trade schools, and perhaps 
the chief barrier the progress of 
technical training, is the difficulty of dis- 
posing of the products of student labor 
—the difficulty of finding an outlet for 


wheels—castings 
the practical 
illustrations 


to 


called for. 


the 
in 


to 


the output. This difficulty does not 
exist here. 

We have a _ government institution, 
and it can be fostered and fed and 


employed in a style that only a govern- 
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ment could afford. Quite recently the disciplinary measures as are hereunder 

officer directing the technical branch defined, that is to say: 

of public instruction (J. W. Turner) For disorder, a student may be cen- 
sured in the following manner, viz.: 


made a grand tour of the world inspecting (a) By silent admonition 


technical colleges in all the great cen- (b) By naming him before ‘the 
ters and gleaning all the latest meth- class. ; 
ods and appliances employed in train- (c) By private rebuke. 


(d) By rebuke before the class. 

j ; (e) By being required to vacate his 
and art and industry. The value of place in class temporarily. 

that kind of inquiry cannot be over- (f) By the imposition of a fine not 
estimated; it is beginning to bear fruit exceeding £1. 

(g) By being suspended and_ re- 
ported to the director (resident mas- 
ter) of the college, who shall report 
adoption of newer and surer means to the officer directing technical educa- 
of imparting knowledge and instruction. tion (superintendent). ; 

(h) In the central college, by being 
reported to the officer directing tech- 
nical education. 


ing students in every branch of science 


already in higher organization, higher 
standards of examination and_ the 


Many past students of Sydney Techni- 
cal College are doing well in other 


parts of the world, but principally in (i) By exclusion from classes for 
America, in Germany and in Great a limited period. | 

Britain. The diplomas granted by this (j) By expulsion. 

college are esteemed quite as much as A record shall be carefully kept by 


the teacher of every case of discipline 


* average university parchment, and ; . 
ime: average yl from (d) downward, inclusive. 


this is due to the modern spirit pervad 

ing the directorate and teaching staff, Enough has been written to show 
and the rigid observance of disciplin that Sydney Technical College can 
ary rules of which the following is live up to its motto, “knowledge and 

“ only one example: skill, theory and practice,” and if you 
Every lecturer, teacher or instructor think otherwise, I shall ‘have = aa 

is authorized to have recourse to such vince you by figures, figures, figures. 


FOUNDRY AND MANUFACTURERS’ 
SUPPLY ASSOCIATION MEETING 


the executive com- modations offered. 

mittee of the Foun A. T. Waterfall, president of the 
dry and Manufac- American Foundrymen’s’ Association 
turers’ Supply Asso- and Joseph T. Speer, vice president, 
ciation was held at who is also president of the Pitts- 
the Cadillac hotel, burg Foundrymen’s Association, at- 
Detroit, Tuesday, tended the meeting in the interests 
Oct. 12. A joint meet- of their organization. Mr. Waterfall 
ing was held with the committee rep- stated that favorable reports have 
resenting the Detroit Foundrymen’s been received from the officers. of 
Association, and F. T. F. Stephenson, all of the allied foundrymen’s asso- 
chairman of the Detroit general com- ciations, and that the hearty welcome 
mittee, outlined the plans that had extended by the foundrymen of De- 
been tentatively decided upon for the troit foreshadows a large attendance. 
1910 convention. The week of May Jos. T. Speer expressed himself as 
30 was suggested as the most desira- well pleased with the arrangements, 
ble time, and the Michigan State Fair and promised that the Pittsburg 





Grounds as the most suitable location Foundrymen’s Association will, as 
for holding the meetings of the allied usual, be well represented. The en- 
foundrymen’s associations, as well as tertainment features outlined will con- 
the exhibit of the Foundry and Man- sist of a moonlight ride on the river, 
ufacturers’ Supply Association. The as well as a smoker. For the visit- 
buildings will provide ample space ing ladies, a theater party and an 


for the display of all classes of foun- automobile sight-seeing trip through 
dry equipment, and there are numer- the parks and to points of interest 
ous railroad sidings affording excellent in Detroit .znd vicinity, have been out- 
shipping facilities. The members of lined. 

the executive committee of the After the return of the executive 
Foundry and Manufacturers’ Supply committee from the Fair Grounds, the 


Association, accompanied by the mem- business session was continued. The 
bers of the Detroit general commit- financial report of the Foundry and 
tee, visited the Fair Grounds and all Manufacturers’ Supply Association 





HE annual meeting of were well satisfied with the accom-. 


November, 1909 


showed a large surplus, as against 
deficit in the previous year. It wa 
pointed out by the secretary tha: 
when the executive committee me 
in Cincinniti in February, it was de 
cided to provide against the recur 
rence of a shortage, and it was agree 
to curtail expenses wherever possib! 
and to proportionately increase th 
cost of space to exhibitors. It wa 
furthermore agreed that in the eve: 
of a surplus, such amount in exce: 
of $1,500 should be declared as 
dividend to be divided pro rat 
among the users of space. The fina: 
cial report was extremely favorab! 
and it was decided that $1,500 be set 
aside as a sinking fund, and that 
dividend from the funds in excess « 
this amount be declared and paid to 
those who exhibited in Cincinnat 
The books of the association wet 
audited by the International Audit 
Co., Chicago. 

The question of the 1910 meeting 
was then considered and President | 
N. Perkins was instructed to accept 
the invitation of the Detroit Foun 
drymen’s Association to meet in that 
city mext year. Mr. Perkins an 
nounced the resignation of J. H 
Whiting, of the Whiting Foundry 
Equipment Co., as a member of the 
executive committee, and T. S. Ham 
mond, of that concern, was appointed 
to fill the vacancy. 

The following members of the ex- 
ecutive committee were in  attend- 
ance: FF. N. Perkins, Arcade Mig 
Co., Freeport, Ill.; J. S. McCormick, 
J. S. McCormick Co., Pittsburg; S 
T. Johnston, S. Obermayer Co., Chi- 
cago; John Hill, Hill & Griffith Co., 
Cincinnati; U. E. Kanavel, Interstate 
Sand Co., Cleveland; E. H. Mumford, 
E. H. Mumford Co., Philadelphia; 
A. Pridmore, Henry E. Pridmore, 
Chicago; J. S. Smith, J. D. Smith 
Foundry Supply Co., Cleveland; Geo. 
R. Raynor, Carborundum Co., Niagara 
Falls, N. Y.; H. R. Atwater, Osborn 
Mfg. Co., Cleveland; T. S. Hammond, 
Whiting Foundry Equipment C 
Harvey, Ill.; C. E. Hoyt, Chicago. 

The Detroit general committ: 


s 


which will have the foundrymen 
convention in charge, follows: Frank 
T. F. Stephenson, chairman; Fredet 
B. Stevens, chairman finance comm! 
tee; Joseph J. Wilson, chairman visit 
tion committee; James S._ Keight! 
chairman reception committee; W. 

Putnam, chairman convention session 
committee; Melvin Henry, chairm 


Is 


ladies’ theater party and_ sight-see! 
committee; E. J. Woodison, chairm 
smoker and_ get-together entertainme 
committee; Oliver Phelps, chairm 
boat ride committee. 
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“GROWTH” OF CAST IRON INVESTIGATION 


Results of a series of experiments to determine the cause 


of this phenomenon brought about by repeated heating 


HE 
} cast 


f 
re- 


“srowth” « 
iron after 
peated heating was 
discussed ina 
contribution cover- 
ing 101 pages, pres- 
the 
ing of the Iron and 


ented at meet- 


Steel Institute, held in London, Sept. 


27 to Oct. 1. The investigations 
were conducted jointly at the Victoria 
University, Manchester, Eng. by 
Prof. H. F. Rugan, of the Tulane 
University, La., who is_ prosecut- 
ing work as research fellow in metal- 
lurgy at the Victoria University, and 
Dr. H, C. H. Carpenter, professor of 
metallurgy at Victoria University. 
The fact that certain types of cast 

“srow” after repeated heating 
has been called to the attention of 
engineers by A. E. Outerbridge Jr., 


Philadelphia, who has been the prin- 
cipal, in fact, almost the sole worker, 
field. His 
to the subject is entitled “The Mobil- 
ity of Molecules of Cast Iron,’ pub- 
lished in the Transactions of the Am- 


in this chief contribution 


Institute of 


erican f Mining Engineers, 


1905, volume 35, pages 223 to 244, al- 


though made several 


this 


he has_ since 


contributions on subject. 
lhe results of the investigations are 


summarized in the following 27 para- 
graphs: 

The 

<imum 

s are 


conditions under which the 
growth of commercial cast 
brought about by repeated 
tings were determined. As a result 
eriod of four hours at 00C degrees 
Cent. was chosen for the experiments 
It was shown that for growth to 
place both heating and cooling are 
required. A given specimen grows no 
under a 17 hours’ than a three 
s’ treatment. 
Methods of measurement 
ture and volume changes were de- 
1 upon. For the former, thermo- 
tions and a direct-reading pyrometer 
used; for the latter micrometer 
ers reading to 0.0001 of an inch. 
Test bars were heated in a cast 
muffle protected from the direct 
n of the flame by another muffle of 
lay. 
Three 


of tem- 


commercial cast irons were 
tigated. They grew at different 
and to different extents. After 

‘4 -eats they reached a constant volume. 
growths varied between 35.21 and 
per cent. An increase in weight 
found in all cases. 

The first step consisted in an at- 


tempt to correlate growth with chemical 
composition. 

7. Ircn-carbon Series of Alloys Con- 
taining No Graphite—The carbon ranged 


between 4.03 and 0.15 per cent. Other 

constituents were low and _ constant. 
A. Sand Cast Alloys.—White irons. 
The final result after 39 to 78 heats 


was a permanent shrinkage in all cases, 
which in six out of eight cases was not 


more than 0.5 per cent. A diminution 
in weight was found in seven out of 
eight cases, which followed nearly the 
same order as the carbon. 

B. Chill Cast Alloys —White irons— 
The results were similar to those ob- 
tained with the sand cast alloys, al- 
though the permanent shrinkage was not 
so fully marked. 

8. The results obtained have given 


the authors the solution of the practical 
problem—sthe finding of an alloy whose 
volume remains constant even after re- 
peated heatings at about 900 degrees 
Cent. Such an alloy would be a white 
iron with about 3 per cent of carbon, 
and only small quantities of other con- 
stituents of which, for this purpose, 
silicon is the most important and should 
not exceed about 0.2 to 0.3 per cent. 
9. High carbon medium silicon series, 
contaming small amounts of graphite 
and 0.5 to O8 per cent of si 
These alloys grew from the outset, and 
reached their maximum growth in 50 to 


silicon.— 


60 heats. The bar with the lowest sili- 
con showed the smallest, that with the 
highest silicon the largest growth 

10. Two initially white irons, A and 
M, contracted for a certain number of 
heats and afterwards grew. It was 
shown that both these irons became 


from 
co 
car 


case 


gray on heating, and the change 
shrinkage to growth shown to 
incide with the appearance of free 
bon (temper carbon); and in the 
of M as the free carbon increased, so 
did the growth. Free carbon, whether 
graphite or temper, was thus proved to 
be an indispensable factor in the growth 
of iron under these conditions 

11. It was shown by calculation with 
existing data, which are, however, not 
very satisfactory, that the growths of A 


was 


cast 


and M observed may be accounted for 
by an expansion consequent on the depo 
sition of temper carbon in accordance 
with the equation— 
Iren carbide (Fe,C) iron (3Fe) + temper 
carbon (C). 
12. The influence of silicon was next 
tested. 
Tron-Carbon-Silicon-Series—Alloys N 
to S, carbon, 3.4 to 3.98 per cent; silicon 
1 to 6 per cent in steps of 1 per cent, 
other constituents low and_ constant. 


Growths of between 15 and 63 per cent 
were found. It was shown that they 
were, broadly speaking, proportional to 
the silicon present and far in excess of 
what could be caused by the conversion 
of combined to free carbon. In fact 


they were largest in the high silicon al- 


loys which contained no carbon com- 
bined with iron. 
13. The bars tested in paragraph 12 


had been machined at haphazard, some 


from the gate, others from risers in 
different positions. The rate of growth 
was shown to depend on the position. 


lars cut from the gate grew more quick- 
ly than those cut from risers. That end 
of a bar the 


nearer gate grew more 
quickly than the other. The ends of 
some of the bars grew more quickly 
than the centers. 

14. Bars cut from comparable posi- 
tlons were next tested (NN to SS 
series). They were all cut from the 
top of a riser. They grew more slowly 
than the N to S series, but ultimately 
reached about the same growths. 

15. It was quite obvious from the 
behavior of this series of alloys that 


gases played an important role in their 
growth. 

16. The curves of rate of interest in 
weight were seen to be similar to those 
of growth, and established an intimate 
connection between the two. 

17. The final increase in weight fol- 
lowed the same order as the percentages 
of silicon. It was shown to be the re- 
sultant of three processes, (a) a partial 
oxidation of carbon which diminished 
with of silicon and became nil 
at 6 per cent; (b) a probably complete 
oxidation of silicon, originally present 
as the silicide of iron, to a mixture of 
iron oxide and silica; (c) a partial oxi- 


increase 


dation of iron uncombined with silicon. 

18. The growth of the alloys, N to S, 
was thus shown to be bound up with 
a change in the chemical condition of 
the silicon 

19. The gradual penetration of gases 
into the alloys during growth was; 
studied microscopically in P, and the 
structural changes recorded. Large 


amounts of gas are dissolved at’ certain 
stages. Graphite is displaced from its 
original position—the spaces left are 
oxidized—and numerous small hevijes are 
formed. The structure is revolutionized. 

20. Jron-Silicon Alleys —T, U and V 


silicon 0.65 to 2.71 per cent, containing 
no graphite, were shown not to 
appreciably after repeated heatings. 

21. The influenec of two 
members of the N to S$ series was 


LTOW 


siudied. 

Alloy S, grew 62 
a muffle, did not 
heated in vacuo but actually 


whicl 
not only 


per cent in 
grow when 
contracted 


slightly (0.04 per cent) In doing so it 
gave up 1.11 times its volume of gas, 
which consisted of &7.5 per cent hydro- 
gen and 12.5 per cent nitrogen. Anoth- 


er bar, after being heated in vacuo until 
it had evolving was heated 
in a muffle and ultimately grew 67.7 per 
cent. It was thus shown that the growth 


ceased gas, 


of this alloy is entirely due to the pene- 


gases, 


tration of and that the gases 
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it originally Contains have no. direct 
share in the growth. About 47 per 
cent of the penetrating gases consist of 
oxides of carbon. They are responsible 
for the oxidation of the iron silicide 
which is so closely bound up with the 
growth of this alloy. 

22. The more rapid growth of the 
ends than the rest of the bar is readily 
explained, as they expose more surface 
to the penetrating gases. 

23. The more rapid growth of the 
end of the bar nearest the gate of the 
casting is connected with the fact that 
it contains more dissolved gas, but the 
cause of it is not aS yet ciear. 


24. Alloy N, which 


grew 13.5 per 


cent in a muffle, grew 11.1 per cent 
when heated to constant volume in 
vacuo, It gave up 1.17 times its vol- 


ume of gas, which was almost exclusively 


hydrogen (98.5 per cent). As regards 
growth in vacuo this alloy thus fur- 
nished a complete contrast to S. The 
explanation suggested is that this iron, 
which is very close grained, does not 
give up all its gas on heating. Some 


of it remains permanently imprisoned. 
Its co-efficient of expansion being about 
400 times that of the iron when it is 
liberated on heating, e. g., at the surface 
of contact between the iron and the 
graphite plates, the pressure will be 
sufficient to produce a permanent ex- 
pansion. 


25. N appears to be an alloy whose 
dissolved gases are capable of causing a 
large growth, at any rate where external 
gases are removed. 

26. The growth of N in a muffle is 
probably caused by the combined effect 
of both originally dissolved hydrogen 
and the penetrating oxides of carbon. 

27. The research has thus disclosed, 
among the gray irons, alloys, e. g. S, 
whose growth in air on heating is en- 
tirely due to oxidizing gases penetrat- 
ing their interior, and also alloys, N, 
where this may not be the sole agent, 
but where originally dissolved gases con- 
tribute to some extent to the growth. 


Agencies at Work in “Growth” of 
Cast Iron. 

The agencies at work in the growth 

of gray cast irons after repeated heating 

are discussed as follows: 


Although the foregoing research has 
not settled all the issues it has raised, 
it appears possible to form a mental pic- 
ture of the mechanism of the growth 
of annealing ovens, and other cast iron 
vessels, in ordinary practice. These 
ovens are gray irons. They contain 
graphite and silicon, whose presence has 
been shown to be so intimately connected 
with growth. They also contain man- 
ganese, sulphur and phosphorus, whose 
influence has not been investigated, and 
must therefore be left out of account. 
They contain some dissolved gases, and 
they are exposed in practice to the di- 
rect action of flame gases, the influence 


of both of which has been carefully 
studied. They consist of four main 
structural constituents, which may _ al- 


most be considered as three. 


1. A solid solution of iron silicide in 
iron and manganese. 

2. Graphite. 

3. Some combined carbon 

4. Phosphide eutectic. 

With repeated heating 3 tends to pass 


pearlite. 
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into 2. Only 1 and 2 will be considered, 

It has been shown that after the first 
heating gases have penetrated to a cer- 
tain depth, and also that 17 hours’ heat- 
ing produces no more growth than three. 
A certain time is, of course, required, 
depending on the size of the oven, and 
the rate of supply of heat for the oven 
to acquire a steady temperature, and the 
volume corresponding to this, The authors’ 
view is that, although the gases penetrate 
to a certain depth during this period, 
possibly along slits existing between the 
graphite plates and the solid solution 
of silicide in iron, and through holes 
which exist here and there, yet they are 
not actually absorbed by the solid solu- 
tion until the oven is cooling. During 
this absorption the oxides of carbon 
oxidize the iron silicide, in the first 
instance, at the boundaries of the crys- 
tals. This reaction is accompanied by 
growth and _ incipient disintegration. 
Minute cracks are formed. There may 
be a series of minute explosions, owing 
to the reaction between the dissolved 
hydrogen and the penetrating oxides 
of carbon. The mechanically weak 
graphite may be disintegrated and forced 
into holes originally existing in the 
metal. Nitrogen enters along with the 
oxides of carbon, and is absorbed to 
some extent. The net result is a slight 
growth of the oven by the time it has 
cooled to the ordinary temperature. 

When the oven is next heated, the 
furnace gases penetrate a little further, 
owing to the fresh avenues opened up 
by the reactions just described. On 
cooling these reactions are repeated, and 
in this way more of the iron is disinte- 
grated, and a further growth takes place. 
Simultaneously, if the iron is close 
grained, like alloy N, hydrogen and nit- 
rogen are liberated in the interior at 
the boundaries between the solid solu- 
tion and the graphite. Their co-efficient 
of expansion is so much greater than 
that of the solids that they exert a con- 
siderable pressure, with the result that 
the mechanically weak graphite is dis- 
integrated, and appears to collect in the 
holes of the casting. Where the bound- 
ary between two holes consists of graph- 
ite, it is destroyed by this action, and 
the two holes become one. 

As the heats progress these changes 
continue. After each heat the external 
have penetrated’ a little farther. 
Finally, they work their way right 
through the oven, the rate depending on 
its chemical composition, physical tex- 
ture, etc. When this condition is reached 
the oven has grown to its full extent. 
Some of the graphite has been burnt 
off, all the silicide of iron has been oxi- 
dized, probably to a mixture of iron 
oxide and silica and some iron has been 
oxidized as well. The main cause of 
growth is disintegration of the material 
caused by the oxidation of the iron sili- 
cide. In close-grained irons the pressure 
of dissolved gases also contributes to 
the growth. At the conclusion of the 
process, the structure has been revolu- 
tionized; the oven has lost the proper- 
ties of cast iron. It has no mechanical 
strength, and can be cut like a piece of 
chalk. 

The authors have no hesitation in rec- 
ommending that white irons should be 
tried for annealing ovens instead of gray. 
The most suitable composition appears 
to be an iron with about 3 per cent 
of carbon and as few impurities as possi- 


gases 
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ble. Of these silicon is the most in- 
portant, and should not exceed 0.2 to 3 
per cent. This iron would probaily 
shrink slightly on repeated heating. ‘J he 
reason why an upper limit of 3 per c:nt 
of carbon is suggested is that white 
irons higher in carbon will tend to ‘‘c- 
posit temper carbon. Where this is ‘he 
case, the material will begin to grow. 
Even so, however, the growth will never 
be as much as in a gray iron. It is po-si- 
ble that an oven constructed of white 
iron may prove to be unsuitable, becaise 
it may crack on heating. Should this 
difficulty arise, it may perhaps be o\ 
come by modifying the design. 


Comparisons with Mr. 
Results. 


Outerbridge’s 


The authors also state that while the 
experimental results obtained by Mfr. 
Outerbridge and themselves are usually 
in general agreement in places where the 
same ground is traversed, it seems prob- 
able that Mr. Outerbridge’s views as to 
the cause of the growth of cast irons 
after repeated heatings will have to be 


modified in light of the results 
obtained in this research. Their coim- 
parison with Mr. Outerbridge’s result 


follows: 


1. His statement that “the increase of 
free carbon does not account in any 
way for the enlargement of the bar” was 
doubtless true of the gray iron with 
which he was experimenting; and holds 
for gray irons generally. But it is not 
true of white irons which become gray 
on heating, and expand in so doing. So 
far as existing data permit of an opinion 
being formed, this change is quite 
enough to account for the whole of the 
growth observed, alloys A and M. ‘The 
authors’ experimental results with these 
two alloys are in disagreement with his 
opinion that “white iron in which nearly 
all of the carbon is in the combined form 
does not expand sufficiently to overcome 
the original shrinkage even after all of 
the combined carbon has been changed 
to graphite;” and conclusively show that 
it does. 


2. Mr. Outerbridge states that his 
“enlarged bar (40.98 per cent) weighed 
precisely the same as before treatment.” 
The authors have great difficulty in ac- 
cepting this statement, which is at vari- 
ance with their entire experience. [lis 
bar was heated in an iron pipe, the 
ends of which were stoppered with clay, 
at a temperature of 800 degrees Cent.; 
that is, under conditions which permitted 
of the penetration of oxidizing gases, 
and were thus very similar to those 
used by the authors. In not a single 
one of the numerous cases examined by 
them did the weight remain constant. 
Every gray iron increased in weight, and 
the growth has been shown to be con- 
nected with this increase in the most 1n- 
timate manner, 

3. The author’s results have shown that 
Mr. Outerbridge’s conclusion that “the 
astonishing change in volume is a mole- 
cular and not a chemical one, thus 
substantiating my original theory of ‘he 
mobility of cast iron” is incorrect 1 
this unqualified form. Their experiments 
connect in a very intimate way ‘ie 
growth of gray irons with a chemical 
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change in the condition of the iron 


sili ide which is invariably present. 

4. His statement that “The peculiar 
property of cast iron of increasing in 
bulk under the influence of heat is in- 


herent in the metal, and has existed for 


all time” is also incorrect in this un- 
qualified form. Alloy S is an excep- 
tio! Its growth has been proved to 


be due entirely to the action of pene- 
trating gases. 


MOLDING -A LOCOMOTIVE 
STEAM DOME CAST- 
ING. 


By Paut R. Ramp 


While a locomotive dome casting 
is not very difficult to produce, nev- 
ertheless, in many foundries the prac- 
by no means modern. A 
jome casting is usually light and con- 
trouble is é€xpérienced “in 
making it reseasonably true to pat 
tern. These castings are generally 
molded in a three-part flask and are 
cast with the dome upward. This 

almost impossible to pro- 
duce a true casting free from swell 
bottom edge. As a result, 
trouble is experienced in the machine 


tice is 


siderable 


makes it 
at the 


shop owing to the excessive amount 
yf stock at the point where the 
casting is turned off to fit the dome 
bas¢ When the molder this 
part of the mold too hard to over- 
come the swells, he is generally re- 


rams 


warded with a cut or scab at this 
point instead of a swell. This re- 
sults in a dirty casting, which is 


generally not disclosed until after it 
has been machined. 

\n improved method of molding 
this casting is shown in the accom- 
illustration. In this instance 
the dome is cast with the small end 
down and the inside is lifted out with 


n arbor. 


panying 


The flask is made of sheet 
steel and is punched for vent holes. 
The bars of made of 
cast iron, bolted in place. The trun- 
mons are cast separately and are 
likewise bolted in position. In mak- 
ing the arbor for this mold it is not 
Wise to make the same the full length 
{the pattern, but it should be made 
just deep enough to tuck in the circle 
f the inside of the pattern. The ar- 
bor is and when in 


the cope are 


shown at 4, use 
is secured to the cope by its stem 
E hree rings C, D and E are used 
‘ight the arbor against the lift- 

ng pressure of the metal. The top 
wedged down from the 
ist iron bars in the cope. The meth- 
gating this mold is shown at 
aid H. The cross bar that is used 
rry the arbor is shown at G, 
whil, the arbor stem is shown ex- 


tend ng through this bar in the top 


ting C, is 
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view of the mold, and the method 
of bolting the same is also indicated. 
It can that 
this method is an improvement on 
the former practice of the 
large opening down, as it is much 
easier to prevent the casting 
swelling at J J than at K K. 


readily be appreciated 
casting 


from 


CASTING BRASS AGAINST 


STEEL. 
Question:—We are making brass 
handles for automobiles which have 
steel chills cast in the handles. The 









castings, however, generate blowholes 
_————__ 
Pouring 
Gate 
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{ ( \ Wrought Iron 
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The Foundry 


Top 


Views oF Loco 


Dome Mo.p 


AND SECTIONAL 
MOTIVE STEAM 
chills, 


have endeavored to 


around the notwithstanding the 
fact that we 


come this by 


over- 


cleaning the same with 
sulphuric and muriatic acids, and have 
also tried tinning, but without favorable 
results. The brass mixture we are using 


is composed of half return scrap con 


sisting of sprues, gates, etc, and the 
other half is made up of rolled sheet 
clippings. We use two ounces of 


aluminum to each 100 pounds of metal 
as a flux. 
castings are sold will not permit of the 
metal. 


The price at which these 


use of new 


Answer :—The metal 
would not cause the blowing of the 


castings around the chills. This is due 


quality of the 


115 
to moisture condensing on the steel 
chills. The atmosphere in a mold is 


saturated with moisture evaporated from 
the comparatively and if 


cold steel such as the chill is introduced, 


warm sand, 
condensation will take place on its sur- 
face and it sweats, to use a popular ex- 
This 


pression. sweat is coverted into 
steam by the heat of the melted metal 
when the mold is poured. The steam 


having no means of escape repels the 
metal from the surface of the iron, 
forming blowhole cavities and sets up 
a disturbance in the liquid metal which 
dirt. The 
therefore, is obvious. The chills should 
this is the 


causes dross and remedy, 


be heated and only sure 


preventive of blowholes when casting 
iron in brass. Whenever it is possible 
to do so, the molds should be left open, 
and shortly before chills 
should be heated, placed in position and 


the molds 


pouring the 


immediately poured before 


the chills cool off sufficiently for the 


moisture to condense _ thereon. In 


some cases—and this is probably 


of them—the experierce of such a pro 


one 


ceeding as the above would preveuc its 
that the chills must be 
handled like cores and set as the molds 


adoption, so 


are made. ‘Therefore, when the 


cause 
of blowholes is known, a little re- 
flection will suggest that if the chills 


are warmer than the sand of the molds 


when placed therein, the danger of 


sweating is reduced as they will not 
be liable to cool below the temperature 
of the molds before they are cast. An 
avoidance of 


metal 


important 
blowholes 
to have them just warm enough to be 


handled. In 


point in the 


when using chills, is 


comfortably addition one 
maker of these handles coats his chills 
with a fine film of kerosene and this 
practice has proved very successful. 
Another good coating for chills cast 
in brass is silicate of soda or water- 
glass. After being coated the chill 
should be warmed in the core oven. 
Polished steel chills are frequently 
copper coated with good results. They 


should be dipped in a solution of water 
one gallon, blue vitriol one ounce and 
After being 
carefully dried they should be warmed 
before being placed in the mold. K. K. 


sulphuric acid one ounce, 


A new work on “Metallography,” 
by Dr. W. W. 
lished in 10 


Berlin, Germany, the first sec- 


Guertler, is being pub- 
sections by Borntraeger 
Bros., 
tion of which has already been issued. 
As soon as the work is complete it 
will be published in book form. The 
first section contains a number of 
very interesting micrographs, and the 
succeeding sections promise to be well 


illustrated. 





ENAMELED CAST IRON SANITARY WARE--V] 


Method of molding closet tanks on jolt ramming molding 


machines of novel design --- Production of the tank lids 


BY DILLEN UNDERHILL 


HE cast ironenam- these difficulties is experienced with the core. This frame is in the nature of 
eled closet tank, enameled tank, and furthermore, being a square ring, and the arbor is cast 
when first intro- enameled in white it matches the bath to it at one end, while the sand _ js 
duced, immediate- tub, lavatory and the tile finish of the rammed around this in a suitable form 
ly found public modern bath room. Owing to its shape, or pattern. There are objections to this 

favor. The wood the tank involves many difficulties in method, however, because the mold is 

tank lined with molding. In some foundries the molds very heavy to be handled readily by 

‘opper, then in are made in a two-part flask and a two men, and furthermore, the losses 

general use, had frame, with an arbor supporting the ere considerable, inasmuch as the metal 





atendency toopen green sand core. They are cast on the frequently lifts the green sand core, and 
up at the joints, especially if the lining ide. The frame of this arbor utilizes therefore the castings are often thick 
was not properly soldered, and frequent- the closing pins for locating the core in the drag and thin in the cope. Fre- 
ly the water worked its way through for side thicknesses, and suitable stops quently, the core will rise against the 
the connections in the bottom. None of on the drag locate the height of the cope and will set so firmly that the 









































Fic. 1—Motp Ciosinc MAcHIN THe Cope 1s SUPPORTED ON 
, THE BRACKETS AND THE DRAG RESTS ON THE STRIP- ic. 2—Morp CLosep spy THE Upwarp MoveMENT OF THI 
PING TABLI PLUNGER 
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tal 
rts of the mold. 


between these two 


To 


cannot flow 


overcome these 


Iding difficulties a jar ramming mold- 


machine was devised, and the en- 


mold is machine-made, as shown 


Figs. 1, 2, 3, 4, 5 and 6. 


The Closet Tank. 


\ style of tank which has met with 


ch 
intities, is 


favor and is produced in large 


in The 


shown Fig. 7. 


ting is of the box type, having one 


open. It is about 18 inches deep, 


THE FOuNbRY 


plate work. The lugs AA are tapered 
and are approximately %-inch thick and 
1 inch at the 


the ledge E. 


and set 
This 


provides ample space for the wall hang- 


wide base, are 


flush with ledge 
er, Fig. 8,and also permits the tank to set 
This provides an easy 


tank, 


modified 


against the wall. 
of 
quite generally in 


method mounting the and is 


used form 


for hanging lavatories, sinks and other 


similar enameled ware that is hung 
to the wall. The outlet opening C, Fig. 
7, is located in the center of the bot- 
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lid, which is fitted loosely on top of 
the tank, 9. The 
lugs FF sliding 
forward, 


shown in 


the 


are Fig. 
prevent lid from 
the the 
three sides prevent it from moving in 


lids 


easily molded, two being gated on one 


and edges on other 


any other direction. These are 


plate, and being machine-made they can 
The 


located on a table, the 


be produced very cheaply. pat- 


terns are upper 


surface of which is machined, and pro- 
vision is made for locating pins and a 
similar to that 


cam-lifting mechanism 








21 



































3—MAacHINE USep FoR STRIPPING THE DRAG MOLD AND FOR 


CLOSING THE FLASK. THE 


Just Been Lowerep Away From THE Pat- 


TERN RESTING ON THE 


neches long, 6 inches wide and from 
to 44-inch in thickness. It is at- 
ed to the wall by the lugs 4A, which 
hooks that engage the wall hanger 
vn in plan and section in Fig. 8. 
le or double lugs, as shown at BB, 
7, are also provided with openings 
screws, which are used for attach- 
tank to the wall. 


hese lugs are cored in place with 


the The openings 


‘ores, similar to those used in stove 


GREEN SAND 





CorE HAS ic. 4—Corre Pattern AND STRIPPING MACHINE MOUNTED ON A 
Jott RAMMING MoLpING MACHINE 
3RACKETS 
tom of the tank, while the inlet opening used for lifting the bath tub cheek or 
D is located to suit the style of fit drag, which is attached to the table 
tings used inside of the tank for con- itself. Iron flasks are used and the 
trolling the flow of water. molds are rammed on this table and 
The Tank Lid. are reste away from the patterns by 
the cams. 
These tanks are made in many de- : 

signs, but the changes chiefly consist in Drag and Cope Machine. 
modifications of the curves and do not As previously stated, jar ramming 
affect the principle of manufacture. molding machines are used for:molding 
Plan and sectional views of the tank the closet tanks. The drag is made 


on one machine and the cope on the 
other. One of these machines, with 


the drag half of the closet tank pat- 
tern on the table, is shown in Fig. 5, 
As the pattern has a tendency to move 
the table when the 
being rammed, flat bars are 
to the table with studs or cap screws 
to prevent the pattern from moving too 
machining, 


about on mold is 


attached 


freely. For convenience in 
the pattern is cast in two parts, being 
divided at the back of the tank on the 
XX Bis 7. pins 


shown projecting upward from the part- 


line Locating are 
ing surface of the pattern, which are 
used for locating the drag flask. Trun- 


nions are also provided for turning over 
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extending across its width and to this, 
by means of a tapering pin, is attached 
the arbor which supports the large 
green sand core shown rammed on the 
drag resting on the stripping table, 
Fig. 3. The sand is shoveled through 
the bottom of the drag flask, which is 
open, and the mold and pattern are then 
jolted. A small amount of hand ram- 
ming is necessary to finish off the bot- 
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crane, and is taken back to the j; 
ramming molding machine, where tl 
previous operation is repeated. 


Operation of the Cylinders. 


The stripping machine is_ provid 
with two cylinders. When the table 
lowered, both cylinders are filled wit 
A pipe is attached to tl 
bottom of the cylinder on the fran 


oil. small 





























Fic. 5—Jort RamMMinG Moipinc Macuine With Drac, TANK 


PATTERN ON THI 
the pattern and drag flask after ramming. 
In Fig. 6 is shown the drag flask at- 


tached to the pattern with the end clamps 


driven over the wedges on the pattern 
and the flask. 
The Drag Flask. 

The drag flask is inclined about 30 
degrees on the sides to hold the sand 
in place without the use of a bottom 
board. On the outside of the flask, 
lugs are cast which are planed with V- 
slots. These are used to locate the 
flask when closing the mold and are 
offset to prevent the flask from being 
improperly closed, that, is, 180 degrees 
from what it should be. The drag 
flask is cast with a rectangular bar 


TABLE 











tom to obtain a hard and level sur- and js connected at a point near tl 
face. The drag is then ready for top of the plunger cylinder, When ; . 
stripping, and the pattern, and the drag ;, permitted to enter the top of t! _4 
flask containing the drag mold, are yJinder attached to the frame, the « 
lifted off by a crane, turned over and js forced down and into the plung 
placed on the stripping machine shown cylinder, thereby raising the table. T! 
in Fig. 3. This machine both strips the drag oil and air pipe is made of such a si 
| 
| 
| 
| 
| 
| 
| ) 
qu 
| Ce 
| 
| 
| 
‘| 
il 
Its 
Cel 
Fic. 6—Drac FLAsk CLAMPED TO DRAG PATTERN 
If 
a 
half of the mold and closes the flask, that with a given air pressure 
‘ oF nn . P ce r 
as shown in Figs. 1 and 2. The plunger plunger will travel at a certain unifo1 
and table are extended to their extreme rate of speed. This can best be . 
height, Fig. 2, and the drag mold, termined by repeated trials, as the li: 
together with the pattern and flask, of the rate of speed is not such an 
; - n 
is placed on the table by the portant factor as to prevent the 
e P i 
crane. After the clamps are re- of a standard size pipe. As the p 
- . e . . ° j ¢ 
moved the plunger descends carrying is of small diameter, only a_ limited 
the drag and pattern until the project- amount of oil can pass through it 
ing ears of the pattern come in con- a= given period, and_ therefore, C 
tact with the brackets, shown on the plunger rises and falls uniformly I 
front of this machine, and then stops does not destroy the mold. If the air 


its descent. The pattern is rapped with 
a mallet, and the drag and green sand 
the downward stroke of the 
plunger, to drop away 
from the pattern, as shown in Fig. 3. 
The pattern is then removed by the 


core, by 


are permitted 


is permitted to enter the plunger cy! 
der direct, the plunger will stick 
start suddenly, and when once in n 


tion will continue to move after t 


air is shut off, due to the large volum 


a 









































November, 1909 TRE FOuNorRY 119 


f air expanding that is compressed in position corresponding to it. At two used to clamp the copes to the strip- 
ie cylinder. Furthermore, the table diagonal corners are attached steel ping table. The stripping table is also 
vill descend suddenly when stripping plungers operating in oil-filled cylinders, provided with locating pins which are 
nd ruin the mold. When the strip- and these are connected with a middle not shown in this view. Three lines 
er was operated by air a three-way cylinder to secure the same movement of hose are shown, the lower one con- 


veying the air to the jar ramming 










































































=—— _— — _ CC molding machine, the middle one to the 
Ve ‘A cope rapping device, while the top line 
m 40) \ carries the air to the stripping cylinder. 
\\ ! 
| / \ \=7 1 , 
\ ] = \ Molding of Cope. 
| C | When molding the cope shown sup- 
¥ xX ported on the brackets, Fig. 1, the 
SOS ap pee pen greange pang enn gyeoe gegee gp comp onpeeenenies Somes " ° : : 
= —— flask is placed on the stripping table 
a — seo > over the cope pattern, the pouring 
Les UW } ' ‘ gates or sprues are set on the strip- 
| A A ' ping plate, the flask is filled with 
| | sand and the mold is rammed by the 
y , jar ramming molding machine. The pat- 
| | 4 | 
4 
| | > 
; ‘ 
| | | 
| 4 y ae.” 
| 
iN AP yj \ 
4 
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| /) 4 4 
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Fic. 7—PLaAn, ELEVATION AND SECTIONAL Views oF TANK 
ock was used, and the pressure re- as that provided on the drag strippirg 
quired varied from 80 to 100 pounds. machine, and furthermore, these cylin 
, ; . —- ders insure a uniform movement of 
Cope Molding Machine and Stripping ,, . : 
: the table. A pneumatic rapper 1s 
Device. “ev : foie re 
placed underneath and inside the cope ‘.] 
(he cope pattern, together with the pattern, the air hose connection being 
pe stripping machine mounted onajar shown on top of the four-legged table. 
ramming molding machine, are shown in The cylinders are attached to the sides 
lig 4. The pattern is mounted on a_ of the table with cap screws, and also 








ntral block which rests on a table are provided with overhanging lugs 
provided with four legs, and this in to take part of the downward thrust. 
irn sets on the jar ramming molding To prevent the table from rising too | Gea aaa 
achine table. In short, the pattern high, stop rods with springs on the SSS 
on a column so that with whatever ends are provided in case the air |. : : 
rring it receives it could not change should be on too long in the middk Fic, 9—PLAN AND SECTIONAL ViEWs OF 


height. This likewise applies to the cylinder. Additional guides are also rank Lip 











s 


ripping plate, which is mounted on four shown on top of the table near the 
rner columns, and these in turn rest corners to overcome any tilting ten- ‘™ 3S then vibrated by the pneumatic 
n the four-legged table on the jarring dency. The two handles shown on top ‘@PPST the sprues removed and the 
chine. This fixes a positive parting of the stripping. table are made with ‘S' Ppings plate is raised, lifting the 
e, and the pattern is also in a correct beveled lugs fastened to studs, and are flask away from the pattern. The 

cope half of the mold is then con- 





veyed by crane to the closing machine, 

\ Ys Fig. 1. The cope flasks are provided 
with V-grooves to match the slots in 
the drag flasks. The cope half of the 
mold is placed on the brackets and is 








guided in closing the mold by four 




















long closing pins placed in the drag 
flask, clearly shown in Fig. 1. The 
mold is closed by the upward move- 
Fic, 8—SecTIoNAL AND PLan Views oF WALL HANGER ment of the plunger, and when the 
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the 
the 
the 
the 
in position shown in 
2. lifted off the 
machine by a crane and is placed on 
the molding floor ready for pouring. 


drag flask comes in contact with 


cope, the plunger is stopped until 


end clamps driven in 
closing pins 
flask 


Fig. 


are 
are 


place; 
removed and 
the 


is then 
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As shown, the machines are entirely 
above the floor level, but when in opera- 
the foundry they are placed 
in pits and the table of the jar ram- 
ming molding about 12 
This per- 
up under- 
casing with 


tion in 


machine is 

above the floor line. 
the floor be built 
the table and a 


inches 
mits to 


neath 
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sloping sides is placed around th 
of this opening to prevent th: 
from falling into the pit. Th 
floor level for the closing and stri; 
ping machine should be near the to 
of the plunger, while that of the cop 
machine should be about 12 inches bs 


low the surface of the stripping plat: 


edge 
sand 


THE SURFACE APPEARANCE OF SOLDERS* 


BY C. O. BANNISTER AND H. J. TABOR 


EARCHING 


metallurgica |] 


through 

and 
literature, 
it surprising to 
find that little 
information has been 


chemical 


is 
very 
published on ques- 
to 
methods 


tions relating 


the manufacture, properties, 


of analysis, and uses of solders, and the 
following work has been carried out 
with a view of testing the varying con- 
affect the 


solders, and 


ditions which surface 
of 
of 


other 


appear- 
the 


antimony 


ance 
effect 


and 


particularly 
of 
solder. 


small quantities 
metals on 


It is well known that sales of solder 
are often influenced by appearance rath 
than 
following 
taken into 

1. its It 
cast in the form of strips, and particular 
the 
white or 


dull, 


or 


chemical analysis, and the 
the 


account :— 


er by 


are chief properties 


appearance. is generally 
attention is paid to the nature of 
to 


has a_ yellowish 


surface as whether it is 


color, bright or 
pitted 


pimply, and whether it has or hi 


smooth or rough, spotted, 


is not 


a furrow. 

*Presented 
Institute of 
1909. 


of the 
October 


annual meeting 
Manchester, Eng., 


at the 
Metals, 


’ 


Experiment. 


I.—Metal poured at a 
red heat into hot 
iron mold and 
cooled slowly. 


Metal poured at a 
moderate tem 
perature into hot 
iron mold, 


Metal poured at a 
slightly higher 
temperature 
than in previous 
case into cool 
iron mold 


Metal poured 
moderate tem 
perature on to a 
cold iron plate. 


at a 


V.—Metal poured 
moderate tem- 
perature into a 
cold marble mold. 


at a 








2. Its toughness, and the nature of the 


fracture. 
3. its 
4. Its point. 
A good solder, as far as appearance 


hardness. 
. melting 
is concerned, should, when in the form 
furrow run- 
and 
pits, 
and be free from stippling 


of strips, be white, have a 


ning along the center, be smooth 


free from rough patches, spots, 


or pimples, 
the 
The the conditions 
which affect the appearance of solders :— 

1. Chemical 


at ends. 


following are 
composition. 

2. The temperature of the metal when 
casting. 

The surface is generally better when 
the metal is poured hot, but not too hot. 
Metal which 
be 
of 


often 
varying the conditions 


pours spotty may 


remedied by 
pouring, 
3. The 
made. 


etc. 
material of which the mold 
A bad conductor of heat 
like marble is generally supposed to 
better surface than 


is 


made 
good conductor such as iron, 

4. The temperature of the mold; to 
the the 
the better the 


give a one 


of a 
slower metal 


a certain extent, 


sets, surface. 


5. The thickness of the strips. 
6. The use of a cone in pouring or 


Table I. 


ANTIMONY ON THE APPEARANCE OF 


Per cent. Per cent. 


- with 


Per cent. 


the addition of a little grease or resin 

The first series of experiments were 
made in order to examine the effect of 
small quantities of antimony on solder, 
and at the same time to determine th: 
effect of casting under different cond 
tions. 


Preliminary experiments were fi: 
with a small iron mold 
giving a strip of metal 3 inches long, 
5/16-inch wide, and '%-inch thick, and 
a small marble mold giving a strip 
4 inches long, %4-inch wide and %-inch 
thick. The alloys for these strips were 
prepared in small crucibles over 
bunsen burner. The required amount 
of antimony was added to the molten 
lead-tin alloy either as metallic anti 
mony or, in a few cases, as a 
lead-antimony alloy containing 25 
antimony. 


carried out 


rich 
per 
cent 
The metal in each case was covered 
resin or charcoal, and analyses 
were carried out to control the composi- 
tion of the resulting alloys. These 
experiments were repeated on a larger 
scale with full-sized molds in the case 
of the alloys giving the best surface 
appearance, the alloys being prepared 
a crucible in a wind furnace under 
charcoal. 


in 


SOLDER. 


Per cent. 


Net so bright; 
crystalline, with 
la'ge number of 
cugh patches. 


Bright, smooth, 
with. slight 
inclination to 
trostiness, 

Bright and 


smooth 


ot 


Fairly bright and 
smooth, with 
small amount 
of roughness. 


and 
except 
slight frosti- 

at ends. 


Bright 
smooth, 
for 


ness 





Antimony 

ea 

Bright, with a 
certain amount 
of roughness. 


Smooth and 
brighter than 
the alloy con- 
taining no Sb. 


Very 
and 
with 


bright 
smooth, 
furrow. 


Bright 
smooth. 


and 


S3right and 
smocth, with 
furrow, 


Antimony 
Lead 


ish color; 
regularly 
persed 


smal] 
spots. 


smooth, 
for 
along 
row. 


the 


pimply. 


Frosty, WwW 
spots. 





Bright, yellow- 


spots. 


Smooth, frosty; 


Bright and 
except 
pimpliness 


Not very bright; 


Antimony 
POOR savitasecs 


Antimony 





Dull, yellow- 
ish color; 
smooth, but 
frosty. 


ir- 
dis- 


Smooth, white, 


clear but frosty. 


White, smooth, 
flat, and 

frosty. 

fur- 


Smooth, 


frosty 
surface. 


ith Smooth, frosty, 


with spots. 








Bright, with 
deep, irregular 
cavities. 


Bright, smooth, 
with slight deve! 
opment of spot 
and frostiness. 


Bright and 
smooth, except 
for slight pim 
pliness alongs 
the furrow. 


Fairly 
with 
ples. 


bright 
small pim 


wit! 
incli 


Bright, 
pimples; 

nation to 
frostiness, 
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limensions of these larger strips 


11 
inch. 


mold: Length, inches; 
thickness, 4 
Length, 16 


mold: 
thickness 3§ inch. 


he iron 
yY% inch; 

e marble 

inch; 


inches; 


I 
2 


following are the details of the 


nts carried out on the antimoni- 


on 


rs: 


I—The molten alloys 
ured at a red heat into a hot 


ld and allowed to cool slowly. 


ment 


ment II.—The alloys were cast 
wer temperature, just 
a piece of wood, into a hot 
ld. 

ment III.—The alloys were cast 
ightly higher temperature than 
| in Experiment II, but a cool 
ld was used, so that the metal 


sufficient 


in from 20 to 30. seconds 
ing the mold. 
ment IV.—The alloys were cast 


nperature just sufficient to char 
f wood, onto a cold iron plate, 
they solidified immediately. 

ment V.—The alloys were cast 
rly low temperature into a cool 
mold, in which they solidified 


n after filling it. 


M:xtures Used. 


experiments, carried out with 
of alloys containing 46 per 
and from 1 to 10 per cent 
are summarized in Table I; 
comparison an ordinary solder, 
cent tin and 50 per cent lead, 
used. The results obtained for 
s containing up to 5 per cent 
Table I; 


containing 


summarised in 
of the 
in this amount 
re or less frosty, rough, spotty, 
ir crystalline under the condi- 


are 
vhole alloys 


of antimony 


ed in each of the experiments, 
The 
fractured, 
The alloy 


ve not been entered. in- 


tained were nicked, 


fracture examined. 
¢ no antimony was tough and 
ky fracture; the alloys contain- 
nony were not so tough, and 
finely crystalline, this crystalli- 
htly increasing with the increase 
iount of atitimony. The alloys 
¢ 1 and 2 per cent antimony 
rly the with 3 
inclined brittle, 
increased, 


alloy 
to 
gradually 


tough ; 
was be 
property 
7 per cent antimony it was 


ttle. 


Comparison of Results. 


ing the results given in the 
will be seen that with 1 per 
antimony the surface is not 


as that obtained with ordinary 
ereas, with 2 per cent of an- 


surface equal to or better 
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than tinsmith’s solder can be obtained.* 
Increasing the antimony above 2 per 
cent, roughness, spots, pimples or frost- 
iness is obtained. 

The experiments carried out by cast- 


ing in full-sized molds confirmed the 
results obtained in the smaller molds; 


the alloy containing no antimony was 


not quite equal in appearance to that 
containing 2 per cent; the furrow in 
the alloy containing 1 per cent anti- 


mony was not very well developed, and 


with 3 per cent of antimony pimples 
and spots made their appearance. In 
some cases the furrow was more pro- 
nounced when a marble mold was em- 
ployed than when an iron mold was 
used, 


The microscopic examination of these 
alloys throws some light on the effect 
of antimony when added to solder, for 
in the case of the alloy containing 3 
cent of 


per cubical 


crystals are seen on the prepared sec- 


antimony, bright 
tions after polishing and etching with 
hydrochloric acid. These crystals prob- 
ably consist of the compound SnSb, and 
as this compound has a lower specific 
gravity than the bulk of the it 
to the surface. Even in the case 
of the small strips cast in the marble 
mold, 


alloy 


rises 


after 
of 
these crystals at the surface was noticed, 
is little doubt that this 
regation causes the appearance of spots, 
the On the other 
hand, the alloys containing 1 and 2 


which solidified very 


soon 


pouring, very distinct segregation 


and there 


SeCO- 
seg 


etc, on surface. 
per 
cent of antimony respectively contained 


no separated crystals of this compound. 
Effect of Copper. 


In these experiments the soller was 


made up as before, but with the addi- 


tion of small quantities of copper, which 


were added to the molten tin before 
making up the alloy with leal. The 
alloys were poured into the small marble 
mold, the appearance of the surface 


noted, and then the alloy was fractured, 
and the strength and nature of the frac- 
ture also noted. 

It will be noted in Table II that the 
chief effect of copper in smal quant- 
to 
tion down the center; in quantities less 


ties is cause blisters and crystalliza- 
than 0.6 per cent the surface appearance 
is not bad, especially if precautions are 
taken to use the temperature for pour- 
ing, most suitable to the composition in 
question; it was found possible to get 
very different results by slightly varying 
the temperature of Above 0.6 
or 0.7 the appearance 
quite inferior, dull, 
flat and crystalline in addition to having 


It be 


casting. 


per cent surface 


was as it became 


many blisters. may mentioned 


*This has already been noted by Parry. 
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that copper has a much greater effect 


on the surface appearance of tin 
than on solder. On_ fracturing the 
specimens it was noted that copper 
hardened the solders, decreased the 


toughness, and changed the silky frac- 
ture into a minutely crystalline one. 


Table II. 
COPPER IN 
TURES. 


EFFECT OF SOLDER MIX- 


Copper. 


Per cent. Appearance of Surface. 
0.1 Fairly bright, with furrow; inclination 
to form blisters. 
0.2 Fairly bright; slight crystallization in 
the furrow; more blisters. 
0.3 Surface slightly dull; crystallization 
down center; small blisters. 
0.4 Fairly bright surface, with good fur- 
row; blisters. 
0:5 Fairly bright; crystalline in furrow; 
large blisters. 
0.6 Fairly bright; crystalline in furrow; 
large blisters. 
0.7. Rather dull; crystalline; very little fur- 
row; flat surface; blisters. 
0.8 Dull and crystalline; very slight fur- 
row; blisters. 
0.9 Dull and crystalline all over; flat, with 
blisters. 
1.0 Dull and crystalline all over; flat, with 
blisters. 
Effect of Silver. 
[he effect of small quantities of 
silver on the surface appearance was 
ascertained, because certain users of 


large quantities of solder prefer these 
to be made with lead containing silver. 
In these Table III, 
the lead 
was added, and 
the solder poured into a marble mold 


experiments, the 


silver was alloyed with and 


then the necessary tin 


as_ before. 
Table III. 

Silver. 

Per cent. Surface Appearance. 

0.1 Smooth, even, with good furrow, but 
with peculiar milky white, opalescent 
effect. 

0.2 Smooth, even, with good furrow, but 
with peculiar milky white, opalescent 
effect. 

0.3 Good surface and furrow, the milky 
effect becoming more definitely crystal- 
line. 

0.4 Surface becomes distinctly white and 
crystalline, especially in center. 

0.5 Surface becomes distinctly white and 
crystalline, especially in center. 

0.6 Surface becomes distinctly white and 
crystalline, especially in center. 


Up to 0.2 per cent of silver a 
culiar but 


pe- 


by no means unpleasant ap- 
pearance is given to the solder, which, 
on increasing the silver, develops into 
a very white and distinctly crystalline 


surface, especially about the center of 


the ingot. These solders were quite 
tough, 
Effect of Zinc. 
Extremely minute quantities of zinc 


were found to be absolutely fatal to 

the appearance of solders, as will be 

seen from the following notes :— 

Zine 

Per cent. Surface Appearance. 

0.01 Minutely crystalline all over. 

0.02 Minutely crystalline all over. . 

0.1 Very crystalline, with pimples, _ blis- 
ters, and uneven surface. 

0.2 Extremely uneven surface. 


Besides the very inferior surface ap- 


pearance obtained on making solders 
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with 












met with in 
crucible, a 
of skins and skulls being noted. 
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zinciferous metals, difficulty was 2. Solders containing more 


pouring clean from the 


tendency to the formation are either rough, spotty, frosty 


defects are present does not 


Effect of Bismuth. 


in proportion to the amount of 





than 
per cent of antimony give surfaces which 


pimply, but the extent to which these 
increase 

























































In quantities up to 1 per cent, bis- mony added. 
muth was found to have no appreciable 3. The surface obtained by casting 
a O 
How the °*Old Man” was Won Over 
“Along early in the winter,” said the foundry foreman, “they 
called me over to headquarters, up to the drawing room. The 
old man was there, studying the blue prints for some new cylin- 
ders he had been working out with the chief draftsman. They 
must have stayed up nights on the job, for the drawings were 


fancier than anything they’d ever sent to the foundry. The old 


with me. 


asked. 


man went over them 
“Can you get ’em out?’ he 
“*T can try, I told him. 
‘“You can try?’” said the chief draftsman. ‘Js that all you can 


do? Anybody can do that much, and we're giving you credit for 
being a first class foundryman.’ 
“*Now look 


could get out that casting, and probably I could. 


here, I said to him, ‘I might tell the president | 
But I'd only be 
guessing about it. I don’t know sure. Now, why isn’t it a blame 
sight better for me not to be too everlastingly positive till I’m cer 
tain I know what I’m talking about? 

“Then I asked the president to let me tackle the hardest proposi 
Well, the casting turned 
They 


up at the office, particularly the old 


tion of the lot, and he said to go ahead. 

out bully, smooth and true and without the sign of a flaw. 

were as tickled as could be 

man, who called me up to talk it over. 
““T guess there isn’t much doubt now that you can turn out tha‘ 

said. 

asked him 


satisfied.’ 


evlinder according to the design,’ he 
‘You're satisfied with the casting?’ | 
““Why, yes, he said 
“"“Well not,’ I told 


and you’re not counting on using it. 


‘Certainly I’m 
‘That's only a trial casting, 


Now I 


what the cylinder looks like inside. 


then, I’m him. 
want it cut up so 
that we can see Judging from 


there’s 


outward appearances, it’s all right, but maybe something 


out of the way that we can’t see. It might be a good while before 
we would discover anything wrong. A lot of these cylinders might 


have gone out onto the market, and they wouldn’t be doing our 


reputation any good. I want this one cut up so that we will know 
it’s in- first class shape inside and out. Then we can go on with 
the others.’ 

tried it. 


good idea, and we 


We didn’t find anything wrong inside the cylinder, but I’ve noticed 


“The old man thought this was a 
that lately they’ve been calling me up to the office more and more, 
and from the way the old man talks, I believe he’s coming around 
to the place where he sets some store on what I’ve got to say about 


any troublesome little job that turns up.” 




















effect on the surface appearance of in marble molds does not seem 
solder. perior as regards brightness, smooth 
: ness or clearness to that obtained 
Conclusions. 
iron molds, but a more clearly 
1. Solder containing 2 per cent of fined furrow is generally obtained. 
antimony gives, under proper conditions 4. Solders containing small 
of casting, a surface which is bright, tities of copper give good surfaces, 
clear, smooth and superior in appear- but with a tendency to blister, 
ance to that of the alloy consisting of larger quantities give dull, flat, crys- 
lead and tin in equal proportions, talline surfaces. 


quan- 
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5. Solders containing small qu int; 
ties of silver have a_ peculiar \hite 
crystalline appearance on the = syr 


face. 


6. Zinc is a most detrimental etal 


to have present in solders, as m ny 


traces give very inferior surface ap 
pearances. 

7. Bismuth in small quantitic. has 
no effect on the surface appearance of 


solders. 


POCKET DIARY AND YEAR 
BOOK FOR 1910. 

The “Pocket Diary and Year Book 

for 1910,” published by the Mechani 

cal World, 


considerable new matter, includi 


Manchester, Eng., contains 


entirely new section on oil engines 
with notes on crude oil engines by 
W. A. Tookey, who has also revised 
the section on gas engines. Condense 


notes on the design of centrifug 
pumps have been contributed by B. M 
Woodhouse, and a new section on bal 
bearings has been included. Among 


other additions are the following: Di 


mensions of marine boilers; taper 
and angles; change wheels for cutting 
metric pitches; hobs for cutting 

lute gears; dimensions of ri 


bearings; emery wheel speeds, 


’ 


PITTSBURG FOUNDRYMEN’S 
ASSOCIATION. 


The monthly meeting of the Pitts 


burg Foundrymen’s Associatio 
held at the Carnegie Technical $ 
on the evening of Oct. 4. Edg 
lan Custer,- president of the ‘Taco 
Philadelphia, P: 


address 


Iron Co., Tacony, 


presented an interesting 


permanent molds illustrated with 


moving pictures showing the oper 


tions of a soil pipe and fitting plant 
molds re 


where these permanent 


use. A demonstration of the us¢ 
permanent molds was given in t 
laboratory of the technical school 
castings of soil pipe fitting 
flanges having been made in four p 
manent molds. 

The Bristol Company, Waterbu' 


Conn., in bulletin No, 113 descries 
line of steel belt lacing, which 
extensively used during the past - 


Bulletin No. 112, 


describes the n¢ 


years. publi 
this concern, 
of  Bristol’s 


especially adapted for the lower rang 


recording  thern 


of temperatures. The various app 
cations of these thermometers in pow" 


plants are also outlined. 














r 


rw 
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Re ewe 


inforced or supported. 


but examples occur in the 


LEMENTS OF PATTERN CONSTRUCTION--I 


This is the first of a series of articles on pattern shop work in which 


the simple and difficult problems of the model maker will be discussed 


HIS 


cles will treat of the 


series of arti- 
constructional as- 
pects of 
distinct 
question of 


patterns as 
the 
molding, 


from 


that is, how the 


patterns should’ be 


n order to possess the maximum 


th, and the retention of their 
and dimensions. These problems 
to be solved in different ways 
ing to the shape of patterns, 


r plain areas, circular, cylindrical, 


rms which include these, and 
her of large or small dimensions. 
latter obviously is a very im- 


consideration. 
he first place, the question of 
broad 
differently 


make a area permanent 


wered according to 


r, or in. what area 


A merely 


way the can 


sel- 


back 


plate occurs comparatively 


plates of some molding boxes, the false 


bottoms of mortar mills, perforated 


gratings, checkered and 


kindred 
true 


footplates, 
work. <A _ plate will never re- 


main very long if made solid, 


either of a single width, or of several 
Broad areas 
open but 
afforded to the 


another. 


widths glued edge to edge. 


are made thus with joints, 


then support has to be 
plate in some way or 
The best 


supported 


way to make a broad un- 


area is to frame it, Fig. 1, 


which leaves an open space in the center. 


This is then either strickled, or loose 


boards are laid in to ram on, as shown, 


which would be done if a good many 
molds were required. Such a_ plate, 
though unsupported in any way, and 


though thin, remains true for an in 
definite period. 
If a plate is 


l or 1% 


over 


thick, 


inches, it may be made solid 


fairly say 


by crossing two or more thicknesses 
of material with open joints, Fig. 2. 
This will not go out of truth. There 
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is then neither strickling, nor loose 


pieces. But as plain plates are seldom 
required, flanges, ribs, or segments can 
generally be attached to plates, with 
the result of maintaining their strength 


and truth. 


Use of Baztens. 


The batten is used to a considerable 
extent across wide pieces and open- 
jointed work, Figs. 3 and 4. It is an 


excellent device for maintaining broad 


pieces true. As a rule it is employed in 
parts which lie outside the actual mold 
sometimes so de- 


or core; but it is 


sirable in lhght flimsy patterns, that it 
is put on them when its impression will 
filled or 


is a common fitting to the bottoms and 


have to be stopped-up. It 


sides of core boxes. It is used largely 


on bottom or joint boards. The deeper 


the battens are made, the more rigidly 


they maintain the strips which are 


attached to them. But an objection to 


battens on parts is that 


deep 


pattern 
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the vertical bars of the molding boxes 








would often come in contact with them. rf > 
Battens, like core prints, are tapered : . z , , 
largely when their impressions have to ae: - . 
be filled up. == =——A < 

A tank plate is a familiar case of a Vuh. © si~ Vo gbyke Oo kde. | 


plate surrounded by comparatively shal- 

low flanges. These plates are generall 
. nae: nine ciiaicrnd Fig.8 Fig.9 

9: 

molded from iron patterns in the regular 

tank shops, but for single special jobs, f 

wooden patterns are used. These are nf tod Wl py 

either framed like Fig. 1, leaving a 








central open space, or they are made 
with narrow strips, open-jointed, which 
are retained together by the flanges 
crossing them, and screwed on through 
the strips. 

In the foregoing cases the choice of 
half laps, or open jointing is a matter 
of indifference. But in most instances 
the choice | settles itself, because in 
open-jointed work any severance of 
sections would be weakening. Open- 
jointed material must be continuous. 
It is very suitable for all-plated work 
which is of this description, even though 








the bounding outlines are of irregular wt9-80 


shape. It is thus adopted for numerous 


W\ 
crane cheeks and large brackets, the \ D\N 


ww 





edges of which are surrounded with 


! 
| 
NX 


ribs, and carry bearing blocks and 


bosses, as in Fig. 5, or in the gear 


WA, 





wheel body Fig. 6. 





But a pattern for an A-frame cannot 
be made thus, nor any frame or cheek 


having large open spaces. It must be Fig.13 
framed with half lapping joints, so 
making material continuous, with the 
maximum of strength. However irregu 





1 WANA Ane 


lar the shapes of open frames they can 





always be constructed in this way. Fig. 7 Fig.14 


nA AM | | 
shows a pattern as it appears halved, rernrhy WAN SAV IVIW AN hana (a | 
but not cut on the right hand _ side, | 
and finished on the left. There are 
of course alternative methods of making 


these halved joints. But the disposi- 








tions of the strips must always be P 
arranged with due regard to the maxi- FigA1 
mum strength and minimum of possible yyw | 
shrinkage. Thus, one often sees a very | 
wide halving like Fig. 8, which is bound \ 
to shrink in time, when a construction c 
like Fig. 9 is better for permanence. 


Division of Patterns. 


Wy \ LN 


When there are large curved portions 














in a pattern, the number of halved 
pieces should be sufficient to avoid very 
short grain, Fig. 10. The amount of Y 
shrinkage, it must be remembered, is * 





more than the width of the finished j is j 





material. It is equal to that which Fig.15 
would take place on the full width a. d 
Halvings are either plain, Fig. 11, or " 





dovetailed, Fig. 12, the latter being the 
stronger. The alternative to these would 





be a mortise and tenon joint, but that 


AN WWW 








is seldom _ used, because plated Pat- Fig.12 Fig.i¢ 
terns are generally too thin to permit of The Pov nit 
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cutting such joints, but also because 
the halving is made more quickly, An- 
other reason which exists sometimes is 
that a halving permits of ready alter- 
ation in the dimensions of a pattern, 
and a tenon does not. A halved piece 
can be shifted outwards and made good 
for molding a larger plate, Fig. 13. 
This is often done in foot-plate work. 
Or the length of a framed plate can 
be extended by the insertion of a new 
piece, as at A, Fig. 14. 


How to Avoid Shrinkage. 


We remarked in connection with Figs. 
7, 8, and 9, on the necessity of lessening 
risks or shrinkage by the fitting of 
large radii in corners. Figs. 7, 11, and 
12 are cases in point. These may be 
cut in the solid when they are small as 
at a, Fig. 7. But when they are large, 
as at b and c¢ they would, if cut from 
the solid, require wide material, which 
would certainly shrink in course of 
time. Hence the reason of their separate 
fitting. In Fig. 7 the block at bD is 
fitted with the grain perpendicular, be- 
cause if plank-way, the edges would be 
weak. At c the block is fitted plank- 
way, but the edges are strengthened by 
letting the block in, in a dovetailed 
fashion, and short grain is lessened by 
making the corner piece in two. In 
Fig. 11 a bad fitting is shown at a,a, 
for the reasons just stated; b is suitable, 
being end grain with strong edges. In 
Fig, 12, c,c shows a method sometimes 
adopted, but rather liable to shrink; 
d is on the whole the best. Such blocks 
must in any case be properly glued. 


Pattern Thicknesses. 


Related to the question of broad areas 
is that of thicknesses, which are too 
great to be made of a single board or 
plank. Generally, when a thickness of 
3 or 4 inches is exceeded, a hollow 
structure will be more permanent than a 
solid one. Four sides enclose a space, 


SO 


_ 


‘onfining the possible shrinkage to 
these sides. If the width exceeds say 
8 or 10 inches it must be made with 
strips and open joints, as in a broad 
plain plate. In order to prevent risk 
of the flat sides and top being rammed 
inwards, cross bars have to be fitted at 
intervals and the sides and top are 
nailed or screwed to these. Fig. 15 is 
an example of this kind. Fig. 16 is a 
section through a boxed-up engine bed. 

In boxing up work it is better to make 
the sides run the entire depth, and let 
the top and bottom come within them, 
preferably as in Fig. 17, or with plain 
abutting joints only, Fig. 18. There is 
less risk of the sand being dragged up 
in delivery, as there would be in Fig. 
19, if the bottom and top shrank or 


swelled, and so came within or beyond 
the faces of the vertical sides. 


Box-Type Patterns. 


3oxed-up patterns being of many 
outlines include varied constructions. 
In some cases the main pieces are con 
tinuous forming a main boxed-up rec- 
tangle to which required attachments 
are made. In others it is an open affair, 
portions being curved. Then a top and 
bottom, Fig. 20, are properly made with 
strips, half  lap-jointed. These are 
separated by sundry vertical side pieces 
to make up the depth, to which the 
top and bottom are screwed. Curved or 
semi-circular portions are fitted either 
as short blocks worked to the sweeps, 


Figs. 21 and 22 showing alternative 
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worked when the glue has dried. Screws 
or nails, put in diagonally, may be in- 
serted after the curves are worked. 


Sweeps. 

The methods of fitting the ends of 
sweeped pieces are numerous. Of curved 
ribs, Fig. 29, there are plenty of all 
radii occurring, and it is usual to cut 
them from the solid with band saw, 
gouge, chisel and spokeshave. They are 
glued and screwed to the plated por- 
tion. A long sweep must be made in 
more than one length if it is to retain 
its form permanently, as for instance 
in Figs. 30 and 31. If the sweep is 
shallow or not exceeding 2 or 3 inches 
in depth, a simple butting of the joint 
is sufficient to prevent lapping of the 
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methods, or they are built up in seg 
ments, Fig. 23, and fitted between top 
and bottom. Engine beds, various base 
plates and machine frames afford good 
examples of work of this kind. All 
these must be made by boxing-up, other- 
wise they would not remain true for any 
length of time. When the interior of 
a casting is made by coring, the out- 
side only of the sweeped end need be 
sweeped. As in Figs. 21 and 22, the 
interior may be straight, or cut roughly 
to curve by the band saw. 

These are large radii Small ones 
are made by a single piece of blocking, 
of which examples are shown in Figs. 
24, 25, 26, 27 and 28, for inside and 
outside curves, and for outside curves 
only, as in boxed-up work. These re- 
quire no explanation. In each case the 


blocks are glued in, and the curves 


meeting ends. But if deeper, some- 
thing more is necessary. A _ wire nail 
driven in askew is often enough, Fig. 
32. But for permanent standard work 
a tongue of hoop iron or of wood is 
often fitted, Fig. 33, passing through 
the entire depth as shown, or inserted 
only a little way in from each side as 
in Fig. 34, or a lapped joint is made, 
Fig. 35, either method being suitable. 
Sometimes little dogs are driven in 
each side, Fig. 36. 

Fig. 37 illustrates a method of con- 
struction sometimes adopted with large 
flanges for loam work, and for pat- 
terns where glued-up courses of seg- 
ments would be expensive, or where 
the glue would be objectionable. Seg- 
ments in one thickness are fitted with 
half lap joints, and well screwed. 
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NORTHWEST FOUNDRY FORE. 
MEN ORGANIZE. 

At an enthusiastic meeting held re 
cently at the chamber of commerce 
Seattle, Wash., steps were taken to or 
ganize an association for educational pur 
poses among the foundry foremen of 
the Puget Sound district. 

George B. James, president of the 
Variety Iron Works, Seattle, spoke of 
the great need for such an organizatio: 
among the foundry foremen. He point 
ed out the value of the educational work 
being done by the technical journais 
and showed how an organization of in 
terested men could, by intimate personal 
discussions, derive even greater educa 
tional benefits. 

R. D. Wood, representing the foundry 
foremen of Tacoma, spoke in favor of 
the organization and promised the sup 
port of the foundrymen of upper Puget 
Sound. A number of other speakers, 
among whom were H. W. Sumner, J 
H. Linton, H. S. Hastings and A. W 
Gregg, made remarks indicating the de 
gree of interest the foundry foreme 
are taking in the movement. 

At the conclusion of the meeting th« 
following provisional organization was 
formed: President, George James; sec 
retary, H. S. Hastings; committee o1 
constitution and by-laws, R. D. Woo 
and H. Cole Estep. 


MELTING DIFFICULTIES. 
3y W. J. Keep 

Question:—Our cupola is 54 inch 
in diameter and is lined to 36 inches 
A bed of 550 pounds of coke fills th 
cupola to a point 24 inches above th 
tuyeres. The iron charges averagi 
1000 pounds with 90 to 100 pound 
of coke between them. The blast 1; 
furnished by a pressure blower op 
erated at 2,250 revolutions per min 
ute, and delivering 5.700 cubic feet oi 
air at 9 ounces pressure. The cupol: 
has six tuyeres of a combined are: 
of 300 square inches. We are only 
able to melt three tons per hour 
whereas the cupola is” rated fron 
four to six tons. 

Answer:—No improvements can_ bi 
suggested in your operating condi 
tions. However, to melt more rap 
idly, the coke should be burned at in 
creased speed. Reducing the cok 
charges slightly, approximately to & 
pounds, would help, and the be 
might likewise be reduced about 2 
pounds. The clogging of the tuyere 
or sharp bends in the wind pipes wil 
also have a tendency to retard th 
melt. The use of poor coke or care 
less charging, and the use of larg 
pieces of scrap will also cause trou 


ble. The only way to overcome thes: 


difficulties is to employ a good melter 
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A REPORT ON CAST IRON TEST BARS’ 


The investigator concludes that the test bar is not to be regarded with 


too much confidence as indicative of the exact strength of the casting 


machinery castings 





thereof, and connected by an upper and 












as well as in cast lower gate. The tensile bars were 
pipes, separate bars turned to 11% inches diameter and 
are cast and subject- threaded, and the middle portion re- 
ed to. tensile or duced to 1.129 inches diameter, which 
transverse stress to is equal to 1 square inch area. Table 
the breaking point, 1 gives the results of the chemical 
these results being analysis of the several bars tested. 
sed as evidence of compliance with From Aug. 5, 1907, to April 4, 1908, 
. 
( mtract specifications. The writ- there were made 67 single tensile bars 
s examined a large number of and the same number of pairs of trans- 
‘+h test bars for castings used in the verse bars, and the average of the 
Baltimore sewage pumps and here re-_ latter was used in this record. From 
rts the results of this examination April 4 to Dec. 19, 1908, there were 
d study.‘ Perhaps the most import- made 91 pairs of tensile bars and an 
Table I. 
ANALYSIS OF CAST IRON TEST BARS. 
sep IN I. P. Bep Ptate Cast NoveMBER 21, 1907, anv I. P. Frame, Cast NovEMBER 
26, 1907, For BALTIMORE SEWAGE PUMpPs. 
3 2 = Sud Sua 
Date cast. 85 Sos Dos a al at as = rE vas x 
= Vs = 7 S -& c Bm @Me - P = 
ao = © = 7) ) Ko -o ee ot 2 =o 
8Y = O v _ = 9 cv | Pog - 2 
— bh = te he =k Cc om 3S Sess oO 
sy = 2 ~ v ey 24 ee §9 ge 
o> ££ & qo SB ee £6 G88 fae F5 
m C O a D N = = = 
Nev. 23, I9Gb ec cdsisves 3.580 2.830 0.75 0.79 0.081 1.59 24,900 2440 0.49 
No G. TGS oxéccewx 3.396 2.736 0.66 0.38 0.124 1.91 22,000 2075 0.40 
mclusion is that the test bar is equal number of pairs of transverse 
be regarded with too much con-_ bars, and each piece of the pair is re- 
as indicative of the exact strength corded, instead of the average. 
casting. Of these 249 tensile bars and _ their 


All 


1 


t 










transverse bars were nominally 2 


x 24-inch centers. They were 
from two patterns in one mold, 
in the same kind of sand as the 
casting. The flask was inclined 
30 degrees. There was but one 
for the two bars, with suitable 

The iron for the bars was 


from a small ladle of iron taken 
tly as possible from the middle 
The 


ng loads were corrected for vary- 


pour of the main casting. 


nensions of the bars by the formula 





W bd? 
w= — . 
2 
b and d are the actual dimension, 
actual breaking load, and W’ 
rrected load of weight. These 
are used throughout this paper. 


flections were not corrected. 


tensile bars, 154 x 6 inches, were 


right in the same mold as the 
casting, within 3 or 4 inches 
be presented at a meeting of the 


Society of Mechanical Engineers. 


corresponding transverse bars, 32 sets 


26 flat and six round—were rejected for 
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the ratio 


is 


tensile of 
to breaking loads practically 
10 to 1 and the deflection 0.45-inch. 


pounds strength, 


tensile 


Comparison of Test Bars. 


Table III gives 25 abnormal cases 
where this average ratio is as high 
as 12.56 to 1 with a deflection of 0.43 


inch; also 17 abnormal cases where this 
average ratio is as low as 7.91 to 1 with 


a deflection of 0.44 inch. And yet the 


average of both normal and abnormal 
bars was again very nearly 10 to 1— 
10.07 to 1. 

Breaking loads, presumably alike, 


varied in pairs of transverse bars, and 
also in pairs of tensile bars, as follows: 


Out of 65 pairs of flat or transverse 
bars, 14, or 22 per cent, average varia- 
tion 18 per cent; 17, or 26 per cent 
average variation 5.4 per cent; 34, or 52 
per cent average variation less than 2 
per cent. 


Out of 65 pairs of round or tensile 
bars, 22, or 34 per cent average varia- 
15 20, 31 


average variation 5.5 per cent; 23, or 35 


tion per cent; or per cent 


per cent average variation less than 2 
per cent; 61 other pairs of flat bars, 
which had only one companion tensile 


bar, varied in about the same ratios. 
Two special flat bars and two special 
round bars, cast in one mold, one gate 


and at one varied as follows: 


pour, 


defects due to blow-holes, and four Two flat bars, 12 per cent; two round 
tensile bars were too hard to bear bars, 7 per. cent In order to 
Table II. 
COMPARISON OF CAST IRON TEST BARS 
Limit of 
Number ot breaking load Breaking loads, pounds. Ratio of tensile to 


specimens. of transverse bars lransverse. 
29 2000 to 2200 2065 
36 2200 to 2400 229 
51 2400 to 2600 2523 
43 2600 to 2800 756 
16 2800 to 3000 2894 
175 Averages. 2383 
Notre.—Transverse bars, rough 2 x 1 x 
diameter (1 square inch area). 


threading, but the companion piece was 


used in this record. 

Of the 217 specimens here recorded, 
42 were designated as abnormal, that is, 
the ratio between the tensile and the 


transverse bars was either considerably 
smaller than the 
to Table II, be 
seen that of the 175 specimens of cast 
20,000 30,000 


greater or average 


3y_ referring it will 


iron running from to 


Tensile. Deflection, inches transverse. 
21,630 0.43 10.47 to 1 
22,940 0.45 10.02 to 1 
24,880 0.47 9.86 to 1 
26,500 0.49 9.61 to 1 
28,460 0.49 9.83 to 1 
23,732 0.45 9.96 to l 
inch centers; tensile bars, turned 1.129 inches 
get some more definite informa- 
tion on these variations, if possi- 
ble, I had a pair of transverse and a 
pair of tensile bars made and cast in 
the same mold, and while the average 
ratio of tensile to transverse strength 
was again nearly 10 to 1, as shown 
in Table IV, the same type of bars 


again varied 12 per cent and 7 per cent 


respectively. 
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I have no satisfactory explanation for 
the great variations in these test bars, 
and the fact that 


we can only 


accept 
y in strength of 


mathematical uniformit 
cast iron bars is not found in the 
of the art. To 
tioning the results I can only say from 


pres- 


ent state anyone ques- 
my own knowledge of the circumstances 
that the personal equation did not enter 
into them. 

Careful 
did 
of 


observation of broken bars 
that the so-called 


was of appreciable 


not show “skin 


the metal” any 


Table 
CAST 


COMPARISON 
ABNORMAL 


Ol 


Limit of 
Number ot breaking load 
ot transverse bars. ransverse. 


specimens. 
0 


10 2000 to 2 

10 2200 to 2400 
4 2400 to 2600 
0 2600 to ZdsU0U 
l 2800 to 


25 Averages. 


3000 


2000 to 2200 
z2zUU to 

2400 to 
2600 to 


2400 
2600 
2800 
2800 to 3000 


Averages. 


remark- 
The 


turned, the skin, if there 


thickness, and the metal was 


ably homogeneous throughout. ten 
sile bars being 
course disappeared. It 


were any, of 


is my opinion that the skin adds practi- 
cally nothing to the strength in either 
transverse or tensile bars, other 

producing far 


though obscure, 


deviations. 
Casting Defects. 
Although 


for 


many castings were con- 


demned physical defects, such as 


blow-holes, shrink-holes, sand-washes, 


cores, not a single case 


and shifting of 
of cold shut 
marked 


was discovered ‘his is in 
contrast with the writer’s ex 


perience on similar work in other foun- 
steam 


soft 


number of 
too 
large 


dries. Excepting a 


were of iron 
but 


air 


valves, which 
for their 
ing, 
16,000 pounds, was condemned for be 
of 
case the 
brittle, and was required to 
least 23,000 to 24,000 pounds. 
that the 
truly representative of 


purpose, one cast- 


a discharge chamber weighing 


ing unsatisfactory iron In this 


iron was coarse grained and 


stand at 
To re 
test bars were 


move all doubt 
the iron in the 
tensile were 


had 


main casting, two ars 
which 


1old. 
part 


large flange, 
the bottom of the n 
the ored 


casting, seen, stoo 


cut out of a 
been at 
from most fav 
as will be 


17,350 


revealed by 


about pounds ; 
that the 


this case there was a 


on per 
test bars 

remarkable agree- 

ment among these pairs of bars, 

be these 


the 


interesting to apply 


for the 


It may 


results to formula strength 


} ing I ads, pounds. 


TO 


TRE FouNnory 


of cast iron beams subjected to similar 


stress. The commonly used formulaj 
is 


3 Pl 


of 
of 


where FR is called the modulus rup- 


ture, or stress per square inch ex- 


treme fiber. 
P = load at 
1 = lengthin inches between supports. 


center. 


b and d = breadth and depth, respect- 
ively in inches, 
III. 

TRON 


XNESULTS 


TEST BARS. 


Ratio of tens‘le to 


Tensile. n, inches. transverse. 

1 Ratio. 
27,143 41 95 to 
28,530 43 2. to 
29,600 
00 
34,000 
28,365 
RATIO. 
17,600 
18,825 
18,814 
21 230 
24,500 
19,954 


“300 08 SI SI CO 


Making 


have 


the proper substitutions, we 


or R = 42,840 pounds. This is not the 
1 for 


we know this 


correct figure, however, the ex- 
fiber 
the 
have found to be 23,732 pounds. 
I think it is better to 


Clark’s given 


treme stress; 


cannot 


exceed tensile strength, which -we 


D.+ K. 


507 of 


use 


formula, on page 


his Engineers’ Tables, etc., 


where S = extreme fiber stress, or 
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“Mr. Barlow found by 
that for l-inch square bars of cast ron, 
breaking 240) 
express¢ by 


experi: ient 


‘ 


. the weight in tons 
pounds, I presume] 


the 


was 
formula 

bad’ 
—— X 13.6, 

i 

and Robert Stephenson arrived b; 
periment at the 


cient.’ 


VV = 


exactly same 
If we should substitute the value 

found in these tests we would have 

2383 2X1 

——, = 1.064 tons = —--— X a cor! 

2240 24 

or, constant = 12.77, which is 
per cent of the co-efficients fou 

arlow and Stephenson. 


ve 
/ 
B 


Circular Test Bars. 
Since the foregoing 
had the 
circular 


was writt 


have opportunity to ol 
test nominal 


inches in diameter by 15 inches 


two bars 


with 12-inch centers. These bars 
cast from two patterns in one \ 
dry sand mold and poured from 
ladle, first one and then the other 
the results shown in Table VI. 

The 
bottom end of the broken test ba 
I do not whether H or 


poured first. The first tensile bar 


tensile bars were taken fr 
know 


a small air hole, which being co: 


for added 7 per cent to its 
strength, and this is also given 
table. A 


trom 
the first i 
The turned bars were 0.937 incl 
give 
twe was 


second bar was then 


up the immediate joining piec 


with result recorded 
table. 
in diameter. six 
Column 
reducing the actual breaking 
the of 


and column 


Column 


original diameter. 


found by 


loads in ratio the cubes 


diameters, three w 


Table IV. 


COMPARISON 
IAL, Two Sets ( 
Limit of 
breaking load 
of transverse bars. 


OF 
Spr AST IN 
Number of 
specimens Transverse, 
2350 
2100 
Average. 2225 
All averages, 


2380 


tensile strength. If tensile 
23,732 


would be- 


the 
tests as 


we S5¢ 


found in these 


load W 


strength 
pounds, the breaking 
come 


92729 
“),/ 32 


a ———— = 2,284 pounds, 


load 


within 


the actual breaking being 
As 43 per cent 
of the average found in these tests, this 
the 
fiber 


intelligible 


2,383 
pounds. this is 
formula, tensile 
the 


using strength for 


extreme stress, seems to me 


to be more and 


the 


dispenses 
with “co-efficient of rupture.” 


+Kent, page 


CAST 


Breaking loads, pounds. 


IRON TEST 
MOLD AT 


BARS. 
SAMI SAME TIME, 

Ratio of t« 
Deflection, inches. transv¢ 
0.50 9.79 t 
0.45 10.21 
0.47 10.04 t 
0.45 10.07 t 


rensile. 
23,000 


21,470 


duced to the inch 
the transverse breaking 

vary 10 the 
4 to 7 per cent the opposite way, 
variation of 14 to 17 
to the reflection of the 
apply Clark’s formula for the bh 


square area. Why 
loads yuld 
and tensi! 


per cent 


per cent, 


reader. 


for circular bars, 
O74 Xo XS 


i 


find the values given in colun 


weights 
y= 


we 
In this age of economic prod 
the cost of these turned tensile 


*Clark, page 561. 








it 
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‘requently objected to by the manufac- 


While 


iore frequent in flat 


urer. blow-holes seem to be 


transverse bars 
Table V. 

FROM CONDEMNED 
CASTING. 


Breaking loads, pounds. 


TEST BARS 


Deflection, 


ansverse. Tensile. inches. 
1,968 19,800 0.35 
2,019 19,000 0.50 


Cut out of flange. 
17,000 
17,700 


an in round attached tensile bars, the 
tter seem liable to a greater abnormal 
irdness, for which I have no explana- 
on. Some indication of the toughness 
cast iron can be seen in its deflec- 
yn, which is not revealed in a direct 
pull. I 
with two or 


st bars 2 x 1 x 24-inch centers, and 


nsile should, therefore, be 


tisfied three transverse 


deflection record poured, as near as 


TRE FOuNpRY 


may be, from the middle of the pour 


of the main casting, as giving a fair in- 
dication of the iron in the main cast- 
ing, but mathematical exactness cannot 
be looked for as yet. 

If we know 


wish to approximately 


the corresponding tensile strength of the 
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The general rule seems to be, that where 


both flat bars agree in breaking loads, 
of the 
breaking load, but where they differ, the 
10 to 1 A better 
practice, might be to cast 


the tensile strength is 10 to 1 


ratio does not hold. 
therefore, 
three round transverse bars and accept 


Table VI. 
CIRCULAR TEST BARS CAST IN VERTICAL DRY-SAND MOLD. 





Breaking loads, pounds.— 
bar mark. lransverse Tensile. 
3344 23,070 
H 3344 754 
X 3026 4.67 
] 2 3 


iron, we can multiply the breaking load 
of the 2 x 1 x 24-inch flat bar by 10. 
If the test bar is of 1% 
by 12-inch 
should be 


tain the 


inch diameter 
load 


multiplied by 8, to ob- 


centers, its breaking 


approximate tensile strength. 


Value of W 
by formula, 
pounds. 


Original 


Deflection, inches. diameter, inches. 


0.15 2948 1.305 
0.15 3036 1.305 
0.12 3153 1.300 
4 5 6 
the two that agree, if each is 


round, as iron, 
This 


concession to the manufacturer, I be- 


a fair sample of the 
dispensing with the tensile bars. 


lieve, would entail not only no Joss to 


the city’s interests, but a positive gain. 


THE JOLT RAMMING MOLDING MACHINE* 


T IS now practically 

20 years since jolt 
ramming molding 
machines, then 


lifted and 


cam- 





dropped 
7] 
9 


on ae rigid anvil, 
were used exclusive- 


ly for ramming such 


rk as wagon axle boxes and pipe 
lls. Gradually, the application § of 
umatic lifting plungers broadened 


through the application of this meth- 
to larger work, until today we have 


eumatic jolt ramming molding ma- 
ines in successful service with lifting 
pacities from 10 to 15 tons and tables 


x 9 feet, or even larger. 
Effect of Ramming. 


The method of ramming the sand 


jolt ramming operations has the 
me effect as the old method of 
ueezing or press ramming, in which 
silica or 


separate particles of 


lartz, more or less thoroughly coat- 


with bonding element of alumina 
clay, are brought into closer con- 
t amounting to a compression of 


to 30 per cent in volume, and 
association, are 


their 


rough their closer 


ick together by clay jack- 


thus constituting a more. or 


s firm body of rammed sand. Sand 


s been rammed by impact even be- 


re it was rammed by pressure. 


rowing sand into the deep  pock- 


of grate bars was practiced long 


Presented at the October 
adelphia Foundrymen’s 


meeting of the 
Association, 





years before molding machines were 
used, and later we have had _ what 


are known as gravity machines, which 
sand 


drop compacted bodies of green 


from an elevation, and which in fall- 
ing, amalgamate with the sand already 
flask to 


various 


into the form a 


mold. Che 


impact 


dropped 


rammed processes 


of securing between the par- 


ticles of green sand and so 


ramming them are, in fact, embodied 


in the jolt ramming operation with 


this advantage; the sand which is 
to be rammed is placed in proper 
position with the facing next to the 


pattern, gaggered and secured as de- 


sired, and with the flask full, and with 


evenly distributed pressure is then 


1 


rammed by impact of the sep 


particles, one upon another, through 


the succeeding blows of the machine 
table with the 


action is not a 


mold upon it 


uniform or simulta- 
neous one, but is rather a progress- 
i it should be re- 
applies in 


ive operation, and I 
alized that one law rela- 
tion to all jolt 
namely, that the effect of the impact, 
as felt at the 


ramming machines, 


table of the machine, 
varies directly as the height of 
and inversely 


drop 
as the depression of 
under the blow. This 
1 
i 


the anvil 


amount of impact force represents the 


limit that can be secured with any 
given machine, and as every part of 
the horizontal pattern or joint = sur- 


face shares this principle, it is proba- 


ble that the first layers of 
with t 


mediately in contact 
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faces, are rammed to a maximum 


hardness at the very first blow. 
What is true of the 
the anvil at 


machine under 


the depression of each 
blow, is true of each grain or layer 


of sand as it comes to rest on the 


sand below it, and the sand in the 


upper regions of the mold, where it 


is most remote from the pattern or 
joint surfaces, is but little rammed 
by the first impact, but gradually 


hardens in the lower 
builds 


sand 


strata, and the 

back to the upper 
until the mold 
is sufficiently rammed. 


hardness 


layers of entire 


Quality of Sand. 

dispersion, 
sand to ad- 
flask and 
tapering, 
the quality of the sand, 
that 
dry sand molds for steel 


The amount of lateral 


such as will allow the 
here to the sides of the 


pattern and bars slightly 
with 


and it is 


varies 


noticeable such sand 


as used for 
castings, is better in this way by rea- 
son of its lesser friction among its 
particles, so that its movement down 
the sides of bars and flasks, and into 
than in ordinary 


undercuts, is better 


sand. It is preferable to use 


that the 


green 


bars of such a shape sand 


accord in its 


will flow of its own 
advance down the sides of the bars 
without lifting them, so that when 


the mold is rammed the sand, which 
has run down the sides of the wedge- 
bars will be found . com- 
pacted under their relatively sharp 
edges and still adhering to their sides. 


shaped 








It will be evident from the consid 


eration of these conditions, involving 
stability and firmness of surfaces, that 
vibration of all surfaces is to be 


Jolt 


practically eliminate the operation of 


avoided. ramming machines 


ramming as a time element. Even 
the heaviest molds placed upon these 
machines are completely and almost 


When, as in 


expensive 


perfectly rammed. this 


case, an operation has 


been reduced to a matter of no im 
portance, other operations which the 
machine does not perform, rise into 
unusual prominence, and it is a prob 


as to the best method of taking 
the 


lem 
advantage of economies of 
jolt 
impracticable, 


great 


ramming machines. It is almost 
existing 
the 


machines and finish them 


with foundry 


appliances, to transport molds to 


and from the 


on the floor fast enough to make com 


TRE FOuNDRY 


portation which could as well be per- 


formed by a surface car, it is soon 
discovered that its proper function ot 
lifting and lowering is sacrificed to 
hither 
floor, 


other 


getting and thither over the 


foundry frequently interfering 


with cranes on the same run- 
way. 

delivering this 
the 


problem of how to adapt our foundry 


My main purpose tn 


address is to get more minds at 
methods to this new principle of jolt 
and | 
make this suggestion, which seems to 
be the best 


and 


ramming green sand molds, 


way to reduce crane 
mainly 


the 


service facilitate what is 


transportation, thereby getting 


best results from jolt ramming 
Mold Convey:ng System. 
We 


stationed at a point on a longitudinal 


will assume that the machine 1s 


foundry track upon which a number 
of cars that can pass at turn tables 
or otherwise are operated. Place this 


track at one side of the heavy work 


floor, and, at right angles to this track, 


flush with the rails upon the floor of 
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the car, bed rails in the floor running 
the 
secondary 


across shop to receive sliding o: 


cars carrying molds pre 
pared on the floor for ramming an 
the 


ir upon. the secondary cars, which wil 


standing either upon rails direct 


transfer them across the shop to th 


car on the longitudinal track. Th 


mold is carried to a jib crane sery 
ing the molding machine by whicl 
the prepared mold is set upon th 
meichine table. After being rammed 


it is immediately set back upon th 
it to the 
over the 


car which brought machin¢ 


It is 
traveled before, to its original 


route 1 
statio 


In this way large mold 


then returned 
on the floor. 
may be rammed on a machine at on 
point and stored preparatory to pout 
ing on the main floor of the foundry 
The problem of handling a large vo 
ume of heavy sand, and flasks to an 
jolt 
necessarily 


whicl 


1 
} 
I 


from ramming machines, 


are stationary, can 
bette: 
There is n 
the 


mold itselt 


seems to me, in no 
the 


way 


solved, it 


way than above. 


to handle sand t 


that 


cheaper 


form a mold than in 


SCRAPS FROM THE PATTERN SHOP 


plete use of the machine. 

The traveling crane is an ideal de 
vice for the transportation of these 
molds. However, if the traveling 
crane is sent on too many errands, 
and is made to do the work of trans- 

HERE are many 

short cuts in the 

pattern shop that 

will frequently, not 

only effect a great 

saving in labor, but 

Cg in the amount of 

material used = as 

well. When gluing segments for 
flanges, six segments to a course, and 


if three courses are required, 18 


joints must be glued together, all 
of which must be faced either on a 
lathe or planer The time required 


to plane down ‘the l-inch stock to 


make thin segments involves an un 
necessary expense for labor, to say 
nothing about the amount of material 
required. 

Gluing Segments. 

The foreman of a large valve shop 
in the east, where the writer chased 
the broom and got his first trade 
marks, had one of the apprentice boys 
make a number of pieces as shown 
at 4, Fig. 1. The stock was faced 


and run through the thickness planet 


and a card board témplate was made 
for each size of flange. The seg 
ments were cut out on the band saw 
and the tongue and groove’ ends 
were run through on an ordinary rip 


to- 
time, as shown at 
the had set 


saw. These were then glued 
gether three at a 
B, Fig. 1. After 
3-16-inch wood 


through the 


glue 
dowels driven 
at C, thus hold- 
ing the tongue securely in place. They 


were 


joints 





were then faced off to the required 

thickness and rounded off on_ the 

band saw to the sizes wanted. 
Patternmaker’s Cabinet. 

“A place for everything and every- 
thing in its place’, is a good rule 
for the pattern shop. The cabinet 
shown in Fig. 2 will prove very 

B 
| 1—MetHop oF GLUING SEGMENTS 


handy, as it is amply provided with 


shelves and drawers for supplies such 
as the patternmaker requires in his 
work. The cabinet is about 4 feet 


wide, 7 feet high and 1 foot deep, the 


upper half being partitioned off for 
drawers having fronts, 6 inches 
square. The drawer proper, however 
is only 5% inches square’ which 


BY A. B. SAW 


leaves a 44-inch lip extending around 
‘the front of the drawer. Knobs ar: 
screwed in the center of each draw 
er and they should be lettered to in 
dicate the length and size of screws 
or nails that they contain. The low 


er half of the cabinet should be pro 


vided with three or four shelves 01 
each side for stock screws, etc. Tw 
drawers, 4 feet wide and 5 inches 
high, should be provided for wo 

dowel pins and leather fillets, whil 
two additional drawers, 1 fo 
square, are placed side by side 

the right of the cabinet. The sides 
of the drawers are grooved and cot 
responding pieces are screwed insid 
the cabinet upon which the drawer 
slide. As the lower part of the cabinet 

provided with hinged doors, knob 
or handles on these lower drawe! 
would prevent the closing of th 


doors, and therefore, two 1-inch hol 
into each near tl 
Six shelves, 4 inches high an 
} 


are bored part 


ends. 
into the ca 


are set 


for 


wide, 
left 


12 inches 


inet at the sand paper. 


Individual Nail Holder. 


The individual nail holder show 
in Fig. 3 will prove another tin 
saver in the foundry. A_ piece 


lumber is halves, 


turned up in 
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iches wide and 13 inches long. One fore commencing and see how it tal- American Foundrymen’s Association. 
if is cut out making a shell, 4 lies with the actual amount. The society was organized by the elec- 
ich thick. Quarter-inch strips are Let the foreman first suggest his tion of M. Masson as president and 
laced on the two sides and at the ideas about a job. M. Didier, secretary. Papers were 
ids, and the partitions are glued in Think twice before asking the fore- read as follows: “The Electro-Metal- 
lace giving them a slight draft. A man questions. lurgy of Steel,” by M. Brasseur, engi- 
nall fillet is run around this parti- 
mn to give the pattern a finished ap- 
arance, and also to make it easier 
mold. At the end, as shown in lia 
ig. 3, is attached a piece to give . i 3! a* -_ bua 
ie holder a bearing when screwed 1 1A 18 1s C6 56 O 
ider the bench. The pattern is 
en cast in gray iron and each pat- 
rnmaker should be provided with 
e of these nail holders. 
rt rm ia Tt rr T 
What to Do in the Pattern Shop. , | | | : - 
We have frequently been told what | . | | : 
tt to do in the pattern shop. Here oo oS ee 2 en en | a 
e a few things that should be done: 
Glue up all of your stock when be Fig. 3—An_ Inpivinvat Natt Hovper 
inning a job. 
Put a block on the bench to set Go over your layout twice before  neer-in-chief of the Electrical Steel 
e glue pot on. working to it. Works of Dommeldange; “The Pre- 
Keep the hand clamps away from Keep your eye on your work; the vention of Accidents in Foundries,” by 
e work as the glue will crack the boss will take care of himself. IX. Tholiere, engineer and chief inspect- 
reads, i or of the Association of Industries of 
Leave the handle of your trimmer France; “Foreign Foundry Associa 
straight. It will make friends jf AN ASSOCIATION OF FRENCH tions,’ by E. Ronceray, and “Metallic 
u do—enemies if you don’t FOCRORS EN. Alloys,” by Gaston Auscher. 
Keep your tools” sharp. \t a meeting held Sept. 7, at the This meeting was unique in that it 
Keep your drawings clean If they Hotel de Ville, Nancy, France, the was the first gathering of the ex 
small, tack them on a board with French Foundrymen’s Association was clusively technical branch of the 
strips of wood. organized, The meeting was largely foundry industry in France, and the 
Wipe your oilstone when your attended and many letters and _ tele- objects of the society were defined 
y’s work is done. grams from men prominent in the in- ,. follows: 
Pull nails out of pieces of wood dustry who were unable to attend were Peas pees — ; , 
: : ; The association is founded for the 
fore throwing them away. read, including one from Dr. Richard : 
. ° : " . purpose of advancing the art and 
Make an estimate of your work be Moldenke, secretary-treasurer of the ee , ; 
i : science of founding to the exclusion of 
2 all other phases of the subject, either 
ZF commercial or professional, which lie 
within the domain of syndicates and 
associations now existing.” 
e @ | 2 After adjournment the first day, the 
— a delegates visited the laboratory of the 
| 2 Chemical Institute at Nancy, which is 
L__ : = one of the best equipped trade schools 
e ‘ | e in France. On the following day the 
ae foundrymen visited the metallurgical 
| ‘ n palace at the Exposition of the East 
oO A r oe ~ 
a of France. 
SHELF rail le = —_ = 
© DOWEL PINS © = TT 
ry) pga 2 1 - L/ | In be +page circular secently or 
-- : y ry Baldwin, Puthill & Bolton, Grand 
© © e «“ / Rapids, Mich., manufacturers of all 
/ | steel self-releasing snap flasks for bench 
| f or machine molding, extracts from a 
/ large number of testimonial letters are 
reproduced. These communications in- 
nn dicate that there is a large number of 
satisfied users of these flasks who have 
A purchased them in large quantities. A 
bench flask outfit as furnished by this 
concern comprises a cope, drag and 
2—A PATTERNMAKER’S CABINET six jackets. 


MEETING OF THE INSTITUTE OF METALS 


Report of the autumn conference of this organization held at 


Manchester, England--Non-ferrous metals scientifically discussed 


HE 


als 


Met- 


second 


Institute of 
held its 
autumn conference 
at Manchester, Eng., 
on Thursday 


Oct. 14 


busines 


Friday, 
15, the 
being he 

the Municipal School of Technology. At 
Co ear 


the reception com- 


sion 


the opening meeting Dr. H. 
chairman of 
the 
Institute a hearty 
the absence of the lord 
cilor T. C. Abbott gave the 
civic welcome to the city. He 
lowed by J. H. 

the School of The 
dresses of welcome were responded 
by Sir Wm. White, 


Institute. Although having been org 


penter, 


mittee, tendered visiting meml 


of the 


ers 
welcome. In 
mayor, Coun 
members a 
was fo 
Reynolds, principal 


Technok PV. 
president of 


ized only 20 months, he stated that 


present has a membet 


eved 


existence, un 


organization at 
ship of 500, a record which he belli 
is, for such a period of 
the 


society. 


history of any other 


paralleled in 
technical 


Aluminum-Copper-Tin Alloys. 
“The 


Aluminum-Copper-Tin 
by ©. A. 
was read by the latter. 


Constitution and Properties of 
Alloys,” 
Edwards and J. H. 


This 


pre pared 
Andrew 


paper was 


briefly as follows: 


non-ferrous al 
frequently 


arrived at 


In the metallurgy of 
loys, complex mixtures 
dealt with. These 

by the unsatisfactory of trial 
and failure, and as a consequence, pos- 
sess in a more or 
quired properties for their 
purposes. This method of working 
along empirical lines was inevitable up 
to a comparatively recent date, 1) 
of the alloys were in use long befor 
their application to the laws of 
cal chemistry. As regards the simpl 
binary alloys, those containing only two 
elements, the changes of 

which accompany a variation in com 
position and heat treatment can be 
understood bya reference tothe equilib- 
rium diagrams of their 
tems. In this regard s 
with practice. Of the alloys « 
more than two elements, little is 
and in the absence of such 
it cannot be said that the 
loys in use are the best 

their components Che ! 
the ternary. system is. graphically 
sented by an equilateral triangl 


corner of which represents 


are 
hay e been 


method 


less degree, the re- 


particular 


as m 


physi 


properties, 


respective Ssys- 
a 
alle 


ence 1s pa | 


i 
mntaining 


known 


knowledge, 
1 
al 


ternary 
mixtut of 


constitution of 


one 


BY J. HORTON, Staff Correspondent 


three metals. The three sides corres- 
pond to the binary mixtures. Any 
point inside of the diagram indicates a 
certain mixture of the three. The 
length of the lines drawn at right an- 
gles from each side to a common point 
inside the triangle, is proportional to 
the percentage composition of the metal 
represented at the opposite corner. With 
the triangle diagram it is possible, how- 
ever, only to indicate variations of 
composition. To represent temperature 
a new axis should be taken, perpendic- 
ular to the plane of the triangle. In 
order to clearly present the method 
the writers used a _ hypothetical case 
taken from “Metal Alloys,” in which 
“a single binary compound is formed, 
the compound and the three metals 
show complete mutual solubility when 
just liquid, and partial solubility when 
just solid.” 

This paper was 
by C. H. Desch, 
Huntington stated 


discussed at length 
Prof. A, 


making 


and 
that in pro- 
longed experiments with alloys suspend 
found that 
aluminum and copper lost less in weight 
One of 
per cent 


ed in sea water, he those ot 


the other's. 
and 90 


when placed in contact with all of the 


than any of 10 per 


cent aluminum 
other metals with which he had experi- 
Mr. 


course of his reply said, 


mented lost no weight whatever. 
Edwards in the 


with 


alloy with 20 per cent of tin, no cor- 


that pure aluminum forming an 


rosion 


alloy 


would take place, providing the 


was cooled very slowly after 


Solders. 


“The 
ae: 


next 


Surface Appearance of Solders,’ 
and H. J. 
and is 
This 


entitled 


Bannister Tabor, 


was presented published 
was fol- 
“Notes on 


some Probable Cause f the 


elsewhere in this issue. 


lowed by a _ paper 
Corro- 
of Copper and ¢ ys. Oe 
Rhead 

This 


Muntz 


underwater 


1 
the 
1 
bolts 


ships, 


dealt with decay of 
sheathing, and the 
fittings of the de 


erioration of brazing alloys in copper 


paper 


metal 


the corrosion of steamship pro- 


well as the corrosion of 


5. as 
copper sometimes noted on articles built 


up from sheet copper and subjected to 


the action of fire 
In the 
ated that experience pointed to 
f hard 


annealed 


gases. 

discussion of his paper it 
Was St 
the more 


al as 


rapid corrosion of met 


compared with metal. 


copper - 


Unannealed copper sheets, it was stated 


when used as ship’s sheathing wet 


The na 


ture of the corrosion is peculiar, bot 


cracked within a few weeks, 


copper and whil 


the residue remaining retains its origi 


zinc being removed 


nal ingredients in correct 
the 


which 


proportio1 
This was contrary to 
Muntz 


removed entirely. It 


experien 
the zi! 
furth 
added that Muntz metal, when made « 
the liable 
electrolytic dissolution than when mad 


with metal in 


Was was 


purest metals was more 
of impure metals. 
In the afternoon a visit was 


the Victoria 


paid 
University and a set 
Mr. Rh« 


used in exper 


castings were displayed by 
for 


with 


intended apparatus 
fluids at 
which 
These 
subjected to 


ments exceptional pr 


sures, interested foundryn 


greatly. castings 
fully 
of 36,000 pounds to 
For the 
of the 


castings is a 


were succ 
hydraulic 

the 
least 


the 


pressut 
square 1 
the 
metal in th 


present at content 
mixture of 


secret. 

Copper-Zinc Alloys. 
Alloys—A_ Stu 
by Prof. Thon 
Turner and M. Thornton Murray, w 
the first paper presented at the Frid 
morning session. 


“The Copper-Zine 
of Volume Changes,” 


This paper was bri 
as follows: 

The brass founder, in selecting 
composition of a mixture for a cert 
casting, must consider several point 
The should be of such a natu 
as to insure a sound casting; it m 
not contract too rapidly at the mom 
of solidification and should “fill 
mold ;” its co-efficient of expansion 
contraction when in the solid st 
must not be too high, or in the « 
of complicated patterns, strains will 
set up which will tend to produ 
weakness, if not actual fracture, 
cooling. The ultimate shrinkage 
brass is also of importance to patte: 
makers, since this must be taken 
consideration when making  castil 
This quality, however, in many ca 
would be of little use, as an alloy ¢ 
ing a very low ultimate shrinkage mi 
have expanded at one period to §s 
an extent as to destroy its utility 
complicated castings. 

Throughout the research the inve: 
gators bore in mind that an_ alloy, 
be of practical use as a casting m 
must have a fairly high tensile stret 
and elastic limit, and must, at 
same time, be reasonably cheap. 
series of copper-zine alloys was chos 


brass 
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for ‘hese experiments, first, because it 


set series 


probably most 


alloys ; 


and 
non-ferrous 


best known 
of 


the 


scord, the alloys are easily made and 


mstituent metals are easily ob- 
rain in a relatively high state of 
ourit); third, the equilibrium diagram 
‘ the series setting forth the various 
hanees taking place at different tem- 

‘es have been fully drawn up 

erified. 

Conclusion. 


vestigation 


A summary of the results of the in- 
follows: 
the common metals in the 
a few (among them anti- 
and aluminum) expand on 
‘ation. Others (including lead, 
copper, and bismuth) do not ex- 
ind on solidification. All these metals, 
fter total solidification, contract in the 
ld at a uniformly decreasing rate 
ntil they reach the temperature of the 


bh OF 
tate, 
ny, zinc, 


2 Of the brasses, where a_ simple 

lution exists, the curve of max- 
mum expansion follows the “solidus,” 
en the “liquidus” curve is taken as 


base line. So far as the authors 
ve gone in other directions, this law 
borne out for all alloys. In the 


rasses, minima on the expansion curve 
it 100 per cent copper, 60 per 
ipper, and 40 per cent copper, 
ile the curve descends to a low figure 
9 per cent copper, and falls very 
mm there to O per cent copper. 
Maxi appear at about 80 per cent 
(large), 50 per cent copper 
and 14.76 per cent copper (ex- 
linarily large). 
he total shrinkage of the 
st investigated by Turner 
Simpson, and confirmed by the 
thors), show minima at about 
2 per cent copper, 58 per cent copper, 
ad somewhat below 20 per cent cop- 
le maxima appear at 65 per cent 
nd 40 per cent copper, of which 


brass- 
and 
pres- 


imum at 40 per cent copper is 
LT mg 
: e hardness curve of the brass- 


th scleroscope and Brinell meth- 


gives maxima at 78-80 per cent 
per, 55 per cent copper, 40 per cent 
(very great), and 9 per cent 
r. Minima are at 100 per cent 
70 per cent copper, 52 per cent 
per, 15 per cent copper, and 0 per 
copper. 


Finally, with regard to the brass- 

he experiments carried out have 
authors to a result similar to 

ved at by W. Guertler, that a 

1 exists at 40 per cent or, 
urately, 39.36 per cent copper, 

604 per cent zinc, the alloy of 
this composition being called a_ solid 


Shrinkage. 


\ppended to this 
shrirnkage by Prof. Thomas Turner, 
stated that 
a firm of brass 
troubled 
istings cracking in the molds. 
that the 
than the 


paper were notes 


he he was con- 


founders that 


1ently by grids and 


ied thin parts con- 


ore heavy sections, 








possible, 


The 


that wherever 
should be 


ested 


ections used. 
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led 


he 


change to 
admitted, 
assumption. 


this 


better results, but the 


advice, was 
Actual experiments 
foundry, and confirmed in 


based on a 
false 
at his 
laboratory, showed that thin copper or 
brass castings do not contract more than 
of in some 
instances the opposite is the case. Tests 


those heavier section, and 


by Simpson, confirmed by Murray, show 


that in the copper-zine alloys, with 
from 100 per cent copper to about 70 
per cent zine, thick and thin patterns 
behave exactly alike. In other words, 
there is no chilling effect due to rapid 
cooling. The same is true with about 
60 per cent of copper and also with 
40 to 10 per cent. On the other hand, 
alloys in the neighborhood of 65 per 
cent copper, and also those with about 
50 per cent copper, shrink less in thin 
bars than in thick ones, or in other 
words, behave in a manner which is 
exactly opposite to that of cast iron. 


Physical Tests of Non-Ferrous Metals. 


A paper entitled “The Elastic Break- 
down of Non-Ferrous Metals,” was 
presented by C. A. M. Smith, assist- 


ant professor of engineering, East Lon- 


don College. An abstract of 


the paper 
follows: 

The experiments noted in the paper 
were made to inquire into the failure 
of the materials used in engineering 
work. After the conclusion of tests 
on mild steel, it was decided to repeat 
and compare them with similar tests 
on non-ferrous metals. The investiga- 
tions included tension and compression 
tests made in an instrument called the 
sphingometer. Various tests on the ef 


fect of overstrain and slight heat treat- 


ment on non-ferrous materials were 
given, and the results compared with 
similar tests upon mild steel. 

The last two papers read _ included 
“Notes on the Production of Pure 
Spelter,” by J. S. G. Primrose, and 
“The Technical Assay of Zinc,” by H 
W. Greenwald and F. J. Brisk 


Early History of Brass. 


Prof. Gowland presented some inter 
the early history 
the first brass 
to find 
Be Gy 
200 


regarding 
He stated that 
had 


coin 


esting data 
of brass. 

that he 
Roman 


that 


able 
20 
about 


been was a 


made and from 


for the 
br: 


from 75 to 80 per cent copper, the re- 


time and years, 


Romans made coins containing 


iSs 


mainder of the mixture consisting of 
zinc without tin. Ornamental brass work 
was also made, and brass was used in 


the manufacture of what was erroneous 


ly described as bronze armor. Some 
time ago, he added, a suit of scale ar- 
mor was found, which, upon examina- 
tion, was found to be made up of a 
mixture of 80 per cent copper and 20 
per cent zinc. He added that recent 


investigations showed that brass articles 
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supposed to have been made by pre- 
historic people, undoubtedly were made 
in post-Roman their 
produced 
making 


times, and from 


analysis they were evidently 
In 
the 


ore, 


by melting Roman coins. 


Romans melted 


the 


this brass, copper 
this 
existed in large quantities in northern 
Italy. This method of 
remained Birmngham, Eng., 
at late in the 
50’s, and the brass thus made was sold 


together with zinc as 


making brass 


in use in 


one plant until very 


as calamine brass. 


At the close the conference the 
president announced that the next meet- 
ing would be held in London in Jan- 
uary. He the 
of Muntz as _ presi- 
for ensuing year, the annual 
held in January. 

members of 


of 


also referred to nomi- 


nation Sir Gerard 
dent the 
election being 
visited 
a number of works, including the plants 
of the British Westinghouse Electric & 
Mfg. Co., Ltd.; 
Storey & Sons, coppersmiths and brass 
founders; Richard Johnson & Nephew, 


The the institute 


3Jaxendale & Co.; Isaac 


Ltd. wire manufacturers, and James 
Smith & Sons. Many also availed 


of to visit 
the Manchester ship canal, which is an 


themselves the opportunity 


inland waterway 351 
of Manchester 
practically made a_ seaport 


miles long, by the 


> 


construction which was 


town, 


BRITISH FOUNDRYMEN’S WIN- 
TER PROGRAM. 


An interesting for the 
winter season has been outlined by the 
Sheffield of sritish 


drymen’s Association. 


program 


branch the Foun- 


The papers and 


dates follows: 


meeting are as 

Nov. 6—‘‘The Scope of Science in the 
Foundry”, by Richard Mather, Middles- 
brough. 

Nev. 20—‘‘Modern Bronzes’, by R. H. 
Greaves, Birmingham. 

Dec. 11—‘‘The Foundry and The Man”, 
by W. H. Sherburn, Warrington. 

Jan. 22—Lecture and demonstration, ‘The 
Heat Va of Fuels’, by Frederick K. 
Knowles, Sheffield. 

Feb. 19—‘‘*The Production of Malleable 
Cast Iron”, by Joseph Matthews, Walsall. 

March 26—‘‘Some Mechanical Patterns in 
Rep-tition Work” by George Buchanan, 
Wrexham. 

April 23—‘‘Some Modern Foundry Appli- 


ances”, by H. S. Green, London. 


AN ALUMINUM FLUX. 


Ch'oride of zinc is now extensively 
used as a flux in melting aluminum. 
It is thrown on the surface of the 
melted metal in the crucible, before 


pouring. The quantity to be used de- 
pends upon the amount of dross on the 
surface of the metal, should be 
vigorously stirred throughout the reac- 
tion. If the surface of the metal has 
not been cleaned by the first lump of 
of small piece 


which 


chloride zine, another 


should be used. 
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Several recent  investiga- 


Test of 
Cast Iron 


determine the 
the 


results 


to 


of 


tions, 
variations in 
of physical 
added 
terially to the existing knowledge of 
this The 


of experiments reported to the confer- 


causes 
the 


tests of cast iron, have ma- 


interesting subject. series 


ence of the Association 


that 
circular bars show greater bending and 


International 
for Testing Materials indicates 
tensile strengths than those of rectangul- 
ar section. Furthermore, test pieces taken 


trom strength 
The 
object sought in making the tests was 
to the 

cooling, may 


castings showed lower 


figures than bars separately cast. 
ascertain what influence slow 
to 
exercises 
of the 
part is played 


different 


Bars, plates and hollow castings were 


castings be 


the 


which 
subjected, grain 
the 
what 
the 


on or 


strength cast iron, and 


therein, by 
thicknesses of metal. 
treated, which were permitted to cool 
The 

the 


in the molds. plates cooled 


more slowly than bar samples, 


somewhat 
the 


and the material proved 


softer, giving smaller values for 


and compressive 
better 
to 
more 
the 
naturally 
the The grain, 
the the 
terial, remained the same in the four 
of the 
uniform cooling throughout. 


bending, tensile 


strengths, but was regards 


as 


flexure and strength res.st impact. 


These results were pronounced 


in connection with hollow cast 


which cooled more 


ings, 


slowly than plates. 


and with it strength of ma- 


walls castings, thus indicating 


Another series’ of 


the 


tests, reported 


to Iron and Steel Institute, de- 


veloped that 
The best tensile and transverse tests 
are obtained from bars which have 
machined. 
test 
the 


best 


been 


Transverse bars cast edge 


tested 


on 
with “fin” in 
the 


transverse 


and compres- 


sion give results in testing. 
The 


liable or helpful as that of the moment 


test is not so re- 
of resistance. 
Cast 
when 
The 


lirge 


gives the best : results 
hot as 


examination 


iron 


poured possible. 


as 


and study of a 


of test bars for cast- 
used in the 
led another 
“that the 


be regarded with 


number 


ings Baltimore sewage 


to 
to 


pumps, investigator 


conclude test bar is not 


too much confidence 
the 
casting”. It 
holes 
flat 


attached 


as indicative of exact strength 


of the also found 
that 


frequent in 


was 
to 
transverse 


blow seem be more 
than 
but 


greater 


bars 


in ‘round, tensile bars, 
the latter 
abnormal hardness, 
planation is offered. 


The methods of 


seem liable to a 


for which no ex- 


determining the 
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strength of cast iron to satisfy ‘om- 


mercial specifications are by yo 


means uniform, despite the r com 


technica! so 


dard 


mendations of several 
cieties, and the adoption of st 
would correct 


would 


practice many 


and obviate many mis 
standings between the consumer; 
producers, which now frequently 
occur. 


the 30) 
heavy purchases of pi 


During past 
Trade rol 
Outlook for future consumption hay 
both 
producing and foundry interest 
further have 
all grades. The 
provement in the iron 
the 


the gray iron branch, which has been 


} 
] 


been made by Steel 
and 
rded 
continued im 


and 


advances been ri 


on 


steel trad 


is reflected in foundry industry, 


lagging behind, is more active, and 


the new tonnage offered is rapidly 


of 
the 


Some largest pig 


the 


increasing. 
iron purchases of month includ 
60,000 tons of gray 
United States Cast Iron Pipe & Foun 
Co.: 30,000 tons of 
Scullin-Gallagher 
St. 
casting plant 
OOO 


Basic 


forge by the 
dry basic by the 
& Ste 


eastern 


Iron 


Louis, while an 


has contracted 
phosphorus 
the 


steel-making 


tons of low 


iron, owing to heavy 
chases. of and 
interests, has been advanced to 
basis of $19.00, Philadelphia. S 

iron is still quoted at $14.50 Birming 
although large fur 
to 

Pig 
centers follo\ 
Pittsburg, $18.15 to $184 
Pittsburg, $19.90; No. - 
foundry, Pittsburg, $17.90 to $185 
gray forge, Pittsburg, $17.40 to $17.63 
No. 2 foundry, Chicago, $19.00 
$19.50; Lake Superior charcoal, Chi 
cago, $20.00 to $20.50; southern Oh 
No. 2 $18 20 


$18.70; 


ham, several 


interests endeavoring 
$15.00 for 


quotations in 


are 
future delivery. 
other 
Basic, 


Bessemer, 


foundry, Cincinnati, 
No. 2X, New York, 
$19.25; low phosphorus, eastern Pe 


22.50. 


eee 


$18.75 t 


sylvania, Large ordet 


castings for cars continue 


placed with malleable and stee! 


ries, and a considerable ton 


now under negotiation for the 40, 


freight cars that will shortly b 


Brass founders are unable 


with the demands of the au 


makers, and many new shops 
ing erected, especially in 
motor 


Des} 


heavy consumption, non-ferrot 


Michigan where the 


dustry is flourishing. 


are practically unchanged in 


4, 


rrors 


nder- § 


A 
i 


and § 
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PERSONAL. to 9,534 pounds, of which 9,274 INTERESTING HISTORY OF A 





- \mos S. Kirkpatrick, formerly fore- pounds was recovered, the loss ag- PITTSBURG FIRM. 
m ; be ° 
4 rreo: — . = nn, Se ° e : e 
ry man of the foundry operated by the gtegating only 260 pounds, or 2.73 per An interesting historical sketch of 
ard Me Joes & Hopkins Mfg. Co., Nashville, cent. The oil consumed totalled 153.84 the development of the firm of Mack- 
ors Tean., has been appointed superin- gallons, equal to 1.61 gallons per 100 intosh, Hemphill & Co., Pittsburg, is 
ler. My tendent of the plant of the Avondale pounds of metal melted. presented in an elaborately illustrated 
i1CT- & i “ < ° ° ° a 
and Mg steve & Foundry Co., Birmingham, —___—— catalog covering the broad scope of 
tly Ma Al its line of manufacture of machinery 
ntly — L. A. CRANDALL. ~~  * ianamina = 
rthur S. Blanchard, formerly con- for iron and steel works and allied 
nected with the Atha Steel Casting L. <A. Crandall, manager of the industries, which has been issued by 
= " _ . - - c ‘ r —- pa . 
Co. and the Wellman-Seaver-Morgan western branch of the J. W. Paxson the company. This is as follows: 
Mays Co., is now associated with the Birds- Co., Toledo, died at his home in that mh : : ; 
ITO! Steel F 1 & Machi & city, Oct. 17, after a short illn For While the firm of Mackintosh, 
pity oro Ee 4 r 4 ac > Vy; ‘ << ras ess. : ° > .. 
a ee a ne aa ' Hemphill & Co, has been the owner 
. Birdsboro, Pa., in the capacity of as- mearly 25 years he was connected with of the Fort Pitt Foundry since 1878, 
teel stint general manager. the foundry .supply and equipment the establishment itself dates back to 
and Leo G. Smith, formerly superin- trade in various capacities, and his the — ce ol = last yc the 
rded is ai : ‘ guns for Perry’s fleet in the war of 
ae . > Buevrus Stee ‘ g acquaintance among foundrymen ex- %6,- , oa 
= ent of the Bucyrus Steel Casting : ithe a 1812 having been cast there. In 1825, 
Bucyrus, O., has resigned to ac- tended to every state in the union. To Ajexander McClurg became the own- 
8°C @® cept a similar position with the Lon- his knowledge of the foundry business er, the foundry then producing every- 
stty, MM donderry Steel Foundry, Londonderry, and his ab‘lity to make and retain thing in the shape of cast iron from 
beet ae shot and cannon up, the engines for 
Bs Ss ) . PS 
; the Portage road having been built 
ali Ty ~ T > P on . ana ~ . 
“a Thomas N. Burman is now asso- here, also the first locomotive west 
ody , ° ° P . ° ° y 
~ cated with the Berkshire Mfg. Co., of the Allegheny mountains. Natural- 
pie Cleveland, in the capacity of molding ly, the plant at that time was only 
“hud hiew: Sal cosmdacntabiee equipped with crude and_ primitive 
macil Saies re ESC é rc. . ° 
t] sae 7. , appliances, the cannon being bored 
George H. Wadsworth, of the and machined in lathes worked by 
' Rivet & Machine Co., Cuyahoga horse power, but despite the great dis- 
a O., manufacturer of core room advantages ae pose ut tig ye ere 
Co., sary to work, the machinists of those 
; equipment, recently returned from a y Sty 
st : ah. all ; days turned out work of remarkable 
12 two months’ tour of England, Scot- accuracy. 
France and Germany. The Fort Pitt foundry enjoys the 
, ; odge, wh as had a wide distinction of being the oldes 
F. H. Dod ho h had a wid listinctio f being the oldest on the 
experience in the foundry trade, has bee now covered by the city os 
n . s : Pittsburg, to survive on its origina 
en appointed sales representative oe se : 5 
’ Jair z Cinci : site. There were a few other found- 
the S. Obermayer Co., Cincinnatt, ries that antedated it, but all trace of 
Cleveland and the immediate vicinity. the sites of their early establishments 
ming " r ? a ne : 
R. A. Smart, formerly assistant man- has been lost. 
of works of the Westinghouse Alexander McClurg was succeeded 
ecu! Se : , ; ; ? as sole owner of the plant by the firm 
ectric & Mfg. Co., East Pittsburg, L RANDA 5 ; : ao 
i! k ; ’ » A. CRANDALL of McClurg, Pratt & Wade, about 
1 is been appointed works manager 1830. During the period intervening 
18.4 Oliver Chilled Plow Co., South between that time and 1873, the per- ( 
Pe) ~ 
Ind ii | sonnel of the firm naturally changed 
J : riends, his 1 sual success as atees | : i oe : ) } 
Jo. 2 ee a a ee Om Mis unusual succe as a sale several times. Fire wiped out the en- 
, rles wpeer, ONS g -Ngi1- . er. B : . : - 
18.5 ' ; I ur C ‘, man was attributed. tire establishment in March, 1858, 
17 KE I damember or the hrm of Carr a * 7 ex nice 0.44 ; 
17.65 ' Mr. Crandall was born Jan. 21.1950, l¢@ving no trace of the buildings. The 
r Sp New York City, has accepted a ; ; Vi machine shop was not rebuilt at that 
) ; . and served < ‘ “entices as 4- : : ? 
- sition with the Algoma Steel Co., : ; erved an apprenticeship as a ma time, attention being confined’ to 
Ch . lity : chinery molder. Before entering the foundry work. The facilities of the 
i td., Sault Ste. Marie, Ont., in the ca-  ; : undry work. The fac rite : the 
O : : foundry supply trade he served as plant were greatly increased at the 
' ty of assistant engineer. - ‘ ‘ : i aale £ go pais ' 5 
20 o foreman and superintendent of a num- outbreak of the Civil war in order t 


\V. S. Giele, until recently superin ' a ‘ te take care of the large demand for 

75 : : ver of large foundries. For nine years = a 

; I of the plant of the Stoever ; ae " ; P a Paterna heavy ordnance. 

Pent uniry & Mfg. Co., Myerstown, Pa., Z =. so oe Spee v3 Byram . ae In 1858, James Hemphill, Dr. W. 
; Detroit, in the capacity of traveling S. Mackintosh and N. F. Hart organ- 

salesman, and later he was_ similarly ized the firm of Mackintosh, Hemphill 

& Co., and began business on an ad- 

joining site. William Wade became 


s vered his connection with that 


» | neern, and at the present time is ; 
— : employed by two large foundry supply 
gat in special work. : : : 


nee: houses. About 11 years ago he de- interested in the company a few years 

gee signed the Crandall or bosh cupola, later, and the firm,as thus constituted 

4(), OU AN UNUSUAL MELTING and many furnaces of this type have continued in business on the original 
mE : 3 a 0 vears 878, Macki : 

| RECORD. been installed throughout the country, Sit¢ for 20 years. In 1878, Mackintosh, 

p , : Iti hil Sha Tiel ; Hemphill & Co. acquired the Fort 
f . . < ‘ > o , 4 S YS g ac nN as ee . : : 

uel consumption and melting while thi osh attachment ha eel pitt Foundry. James Hemphill 

reported by a large concern, placed on a number of other makes of proved one of the leading spirits in 

. nducted a test in a dowble- cupolas. The Crandall cupola is now the advance of the steel industry, be- 

re n melting furnace built by. the manufactured by the J. W. Paxson Co., '"8 considered one of its foremost 

‘ ae Cc 2% Cortlandt Philadetphi i atid aneaeaalle Tile authorities. It was to his initiative 

iste \ 1 urnace O., £0 Ortianda llladeiphia, with which concern Nir. that the building up of this company 


New York City. The results Crandall became associated less than was principally due. 

Melted copper (ingot and a year ago. He was one of the or Upon its acquisition by Mackintosh, 
74514 pounds, scrap (miscel- ganizers of the Detroit Foundry Sup- Hemphill & Co., in 1878, the plant 
was completely remodeled, preserv- 
ing nothing but the buildings, the 
latter being improved and additional 
president for several years new structures added. 


5,981 pounds, lead 503% ply Co, Detroit, in which he was 
tin 255 pounds, zinc 139 largely interested, and served as vice 
The metal charged amounted 





FOUNDRY & PATTERN SHOP EQUIPMENT 


Mechanical mixing, blending and proportioning of molding sand --- 


Roll-over molding machine --- Patternmakers’ clamp --- McCormick 


continuous 


HE 
can be 
the 
aration of 


that 
effected by 


economies 
mechanical prep- 
molding 
now being 


sand are 


more generally ap- 
preciated by foundry- 
this 


shop a 


men in country, 


and in every modern mixing, 


tempering and screening plant is con- 
sidered a necessary part of the equip- 
ment. The recovery of the burnt sand 


greatly reduces the amount of new 


sand required, and in many shops 50 
per cent of the old sand is used in the 
mixtures. Furthermore, mechanically 
prepared sand insures better molds and 
reduces casting losses to the minimum. 

A number of new machines for mix- 
ing, screening and blending molding sand 
have recently been added to the exten- 
sive line of equipment of this 
built by the Standard Sand & Machine 
Co., Cleveland. 
screening and tempering machine adapt- 
ed for ‘handling molding, core and fac- 
ing made in 


for batch mixing with capacities of 5, 6 


type 


Fig. 1 shows a mixing, 
£ § 


sands. It is three sizes 


and 7 cubic feet respectively. For con- 
false 

the 
discharge gate, 


tinuous mixing, a bottom is at- 


underneath reciprocating 
the 


of being in the center, is located at one 


tached 


screen, and instead 


sand 


mixer --- Electrically-driven 


the 
and work the 
discharge opening. 


end, while paddles are arranged 


to mix sand toward the 


The Screen. 


An eccentric action at the head of the 
mixer gives a reciprocating motion to 
the screen frame, which is inclined, there- 
by automatically discharging at the lower 
end all foreign particles and lumps in 
the sand. This reciprocating screen is 
removable and can be readily replaced 
larger or smaller mesh 
The 


screen, 


by one of a 
passing 
the 
mixed 


after 
falls 


thoroughly 


as. desired. sand, 


through the into 


mixer, where it is 
by means of a number of paddles ar- 
ranged in such a that the 
is rubbed, agitated and cut over many 


times within a few minutes. 


way sand 


Tempering Device. 

The steam or air spraying device is 
shown at the lower end of the 
and is adjustable so that the operator 
can vary the tempering at any time. It 


mixer 


is provided with special sprayers, which 
project the oil into the sand while the 
These 


are, however, regularly equipped with a 


same is being mixed. machines 


tempering device, consisting of a tank 
When 


in connection with the oil spraying de 


and spray pipe. steam is used 


cupola 


blower 


vice, the oil is heated, thus mak 
possible to reduce the consumpti 
the 
adjustable sc 


oil materially. In addition to 
sets of 


are provided that scrape the sand 


dles, two 
from the shell, thereby keeping it 
greatly 
paddles. 


and reducing the wear « 
This machine is also provi 
with drop sides, which are shown 
ered in Fig. 1, to facilitate the cl 
of the machine. 


Sand Proportioning and Conveying 
Plant. 


A combination of this mixer and a 
sand proportioning and conveying plant 
recently installed in the Cleveland plant 
of the Aluminum Castings Co., formerly 
the Allyne Brass Foundry Co., is shown 
in Fig. 2. Two sand hoppers are pro- 
and 
new, which discharge into a conveyor 
boot at the bottom of the pit. 

hoppers 


vided, one for old sand one for 


automatically proportion 

old and new sand, this being controlled 
by the sprocket wheels on the hopper 
shaft, 


the various proportions. desired. 


and can be changed for 
A third 


hopper, located slightly above the tw 


easily 


sand hoppers, is provided for a dr 
proportioning 


the 
similarly be ad- 


compound, and 
of this 


justed by 


core 
material can 


changing the sprocket wheel 








a 
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SCREENING AND TEMPERING 


MACHINE 
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This material is 
discharged into the elevator boot, and 


ited on the side. 
to.ether with the sand is conveyed in 
buckets to the top of the machine where 
for 
From this pul- 


it is discharged into a_ pulverizer 
breaking up lumps, ete. 
yerizer the sand, already proportioned, 
together with the proper amount of core 

pound, is discharged onto the screen. 

s machine is motor driven. 
Chain-Driven Mixer. 


small sand mixer equipped with a 


hain drive connected with a counter- 
shaft, which has a driving pulley and 
clutch to the 
1 and out of gear, is shown in Fig. 3 


TY 


sprocket throw mixer 
mixer has a capacity of about one 
wheelbarrow load and requires only a 
small amount of power. It can also be 
tipped with a tank and spray pipe 
for tempering, and is adapted for mix- 


ng core and facing sands. 


Large Auomatic Sand Mixer. 


A large machine for proportioning, 
screening, tempering, mixing, rolling, 
blending and crushing molding, core and 
g sands, is shown in Fig. 4. It 


sprovided with a three department feed 
front of 


pper located in the ma- 
for accurately proportioning the 
that are to be mixed. 


three materials 


proportions can be changed by 
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Fic. 3—SmMALL SAND 
of different 
or by changing the sprocket wheels on 


substituting augers sizes, 











SAND MIXING, 








PROPORTIONING 











AND CONVEYING PLANT 





MIXER OPERATED BY 





CHAIN Drivt 


the hopper shafts. The three materials 
are delivered to the elevator boot located 
and at one end of the three-de- 


The 


then elevated to the machine proper and 


below 


partment hopper. materials are 


are discharged on a_ reciprocating 


screen, which is inclined to carry off 
lumps, particles of iron, etc., and which 
are discharged through the spout shown 
at the end. From the screen the sand falls 
ontoacurved plate, where itis mixed and 
tempered and conveyed to one end, where 
itis discharged througha spout intoa re- 
This 


steel 


is provided 
buckets 
throughout its entire length, which carry 


volving drum. drum 


with a series of running 


up and deposit upon the rolls, 
the 
drum is provided with two sets of rolls, 


the ma- 


terial discharged into drum. The 


72 inches long, and for a distance of 
about 12 inches at each end they ave 
corrugated to crush any lumps which 
may have passed through the screen. 
These rolls crush, roll and blend the 
material. During one revolution of the 
drum the material passes through the 


rolls twice, making atotal of 24 rollings 
in passing through the drum. One roll 
of each set is fitted with springs, which 
the adjust themselves 
quantity of 
From the drum the ma- 


permit rolls to 
to the 
through them. 
terial is discharged at a point underneath 


illustrated in 


material passing 


the machine, clearly 


Fig. 4. 
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Fic. 4—AuToMATic MACHINE FOR PROPORTIONING, SCREENING, TEMPERING, MIXING, 
BLENDING AND CRUSHING Mo.LpING, CorE AND FAcING SANDS 


GROUND FERRO-PHOSPHORUS 
FOR FOUNDRY USE. 


Experiments, which have been under 
way for some little time in connec- 
tion with the use of ground ferro- 


phosphorus in the foundry have shown 


such successful results that one manu- 


facturer of this alloy has established a 
mill for grinding it at the Rockdale fur- 
nace, Rockdale; Tenn. Only high grade 
ferro-phosphorus is put into the ground 
material, the phosphorus content running 


uniformly about. 20 per cent The 


crushing rolls are adjusted to one 


eighth of an inch apart, and owing 


to its coarse crystalline nature, the ma- 


terial is all practically reduced to a 


powder, only a very small proportion 
remaining in the form of fine lumps. 


In the foundry ground ferro-phosphor- 
us naturally finds its use in correcting 


arising from the 
little 


Practically its 


the difficulties pres- 


ence of too phosphorus in the 


iron. principle advant- 


age lies in the ability to widen the 


range of product possible without a 


change in the mixture employed. The 
usual small 


practice is to deposit a 


the powder in the bottom 


ladle, 
up to 15 pounds to a ton of iron. As 


quantity of 


) ? 


of a large mixing from 2 or 3 


iron is tapped from the 


immediately 


the molten 
absorbs the al- 


cupola, it 


loy and, by virtue of this addition to 
its phosphorus content, becomes especially 
adapted for foundry work where thin 


castings and delicate impressions are 
desired. The foundryman finds that 
even when operating with a _ sluggish 
mixture satisfactory for heavier and 


coarser lines of product, by addition of 
a small quantity of this alloy to the 
requisite amount of iron in the ladle, 
he can turn out intricate 


castings without any in- 
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plete equipment of a two-ton Tr 
penas converter plant to the Cavit 
Navy Yard, P. I. One baby co 
verter made by this concern is m 
being erected in the plant of ¢t 
Michigan Crucible Steel Casting C 
Detroit, and another will be instal! 
in the plant of the DeSoto Foun 
& Machine Co., Mansfield, La. 1 
penas converters are now being bi 
which will be carried in stock, 
within the next few months this c 
cern will be in condition to ship 
complete plant within two days a 
the receipt of the order. 


THE PAXSON ROLL-OVER 
MOLDING MACHINE. 


The roll-over molding machine 
shown in the accompanying illust: 
tion, manufactured by the J. W. P 
son Co., Philadelphia, is especi 
adapted for brass foundry work. 1 


oa = 


same card of patterns used whien 
molding on the ‘bench can be 1 
on the molding machine by mere'y 


screwing it to the 
Match’ plates can similarly be 
fastened to this pattern plate, 
these can be used to advantage, as 
the machine has a draw of 11 inches. 
Either straight or bevelled iron flasks 
can be used, and after the pattern 
has been mounted on the pattern 
plate, the flask rammed, and the 
tom board adjusted, the mold is held 
by clamps attached to the patter 
plate, the hand lever is drawn forw 
until the mold has reached a suffici 


pattern plate 


height to permit it to be rolled over, 
after which it is lowered upon a tri- 
After the bot- 
tom board has been leveled this device 


pod leveling device. 

















= 





terference with his usual 


method of charging the 
Because of its 
ability to 


cupola. 
increase the 
phosphorus’ content of 
any iron, this alloy is 
generally employed in 
small quantities wherever 
greater fluidity and_ re- 
duced shrinkage are 

The 


cated at the 


mill is lo- 

Rockdale 
Rockdale, Tenn., 
the product of 
both in lump and ground 
sold by Hick- 
Williams & Co., 


sought. 
furnace, 


which, 


form, is 
man, 
Chicago. 


The Tropenas Steel 

















Co., New Castle, Del., re- 


cently shipped the com- 


THE 


Paxson Roit-Over Moipinc Macu 
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is locked, the clamps are removed and 


the pattern plate is moved upward, 


withdrawing the pattern from the 
niold, this operation being accom- 
plished by the hand lever. The pat- 


tern plate is locked in position until 
tie mold is rammed, after which the 
same operation is repeated. 





THE TODD CLAMP. 
The Todd clamp, shown in the ac- 
companying illustration, manufactured 


by the Brown Specialty Machinery 
Co., 73-75 West Jackson boulevard, 
Chicago, is made of malleable iron, 


3-16-inch thick. It is designed to fit 
n a wood bar 1% x 3 inches, there- 
by eliminating the extra we:ght and 
spring of an iron bar, and permitting 
the use of the clamp for work of any 
size. The movable jaw is equipped 
with a hardened steel bushing against 
which the feed 

directing 


screw is. centered, 
the entire wear 
against this bushing instead of against 

j itself. The end of the feed 
screw is also hardened. By replacing 
the life of 
e clamp can be materially increased. 
he feed screw is centered by a split 
also holds the movable 
w rigid. Set used for 
ding the bushing and 
osition. The rear stationary jaw has 
bearing surface, 2 inches square, and 
oth stationary provided 
with milled plates which firmly grip 
e bar when tightened by the hand 
wheel The nut on the for- 
vard jaw is 134 inches 
ong, while the feed screw operating 
inches long 


thereby 


the jaw 


his bushing when worn, 


washer which 


screws are 


washer in 


jaws 


are 


screws. 
stationary 


the movable jaw is 7% 
d is cut seven threads to the inch. 





THE McCORMICK CONTINUOUS 
SAND MIXER. 


The sand mixer shown in the ac- 


companying illustration, built by the 
J. S. McCormick Co., Pittsburg, is so 


; 
} 
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ee 


¥ oe hy pte 
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constructed that wear on the operat- 
ing parts, as a result of the abrasive 
action of the sand, is reduced to the 
minimum. Sand is fed into a hopper 
containing two feed worms or screw 
conveyors, which deliver the material 
to a revolving drum, inside of which 
is a rotating reel operating in the 
same direction as the drum. This 
reel is so constructed that it thor- 
oughly mixes and cuts the sand be- 


McCormick 


THE 


the 
of 


fore it is discharged from 
At the 


drum is a 


ma- 
the 
the 


chine. discharge end 


device for tempering 


material as it is being turned over. 
The machine can also be arranged us 
a proportion mixer by placing a parti- 
tion in the hopper and operating the 
feed worm at different speeds by the 
In 


facing and core sand can be accurate- 


use of sprocket wheels. this way 
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ly mixed. The machine is built in 
sizes having capac'ties from 10 to 15 


tons per lour. 


HINTS ON THE PREVENTION 
OF DEFECTS IN IRON 


CASTINGS. 

3y F, Mascorp 
It cannot be denied that too many 
defective castings are still produced, 





SAND MIXER 


and many valuable castings become 
wasters, mainly because young molders 
have not given the question of defects 
Defects found 


machined castings run up costs both in 


the necessary study, in 
the foundry and machine shop, wasting 


time and materials. There will always 
percentage of 
the best organized 
shops, but the output may be improved, 
and the costs 
causes that produce 


carefully noted. 


be a certain defective 


castings made in 
reduced, if the leading 


defects are more 


Practical Hints. 
Here, then, are a few practical hints 


proved in large tool works, both in the 
foundry and machine shops from keen 


observation and tests. On machined 
castings, blow-holes probably take the 
lead in quantity. There are three dis- 
tinct kinds; one type is produced by 
the gases in the iron; another is pro- 
duced by the iron being overcharged 


with sulphur, but the third is far and 
away most found in machined castings 
facing 
sand on the top or back parts of pat- 
terns. This prevents the free escape 
of air or Use open clean sand 


on the parts that are to be machined 


from placing  close-ground 


gases. 
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and use the vent wire freely. Most 
defects are found in top sections or on 
the back parts, and this fact proves that 
air and gases are the molders’ greatest 


enemies. 
Suggestion for the Molder. 
Use sand, on parts to ‘be machined, 
as dry as possible consistent with safety 


in ramming-up and drawing patterns. 
Do not sleek these parts with the trow- 


TRE FouNnpry 


question arises, will these castings, that 
look so clean and sound in the clean- 
ing department, stand the tests of the 
planer, milling machine, boring mill, 
etc.? Fewer risks are run on 
those castings merely requiring a coat of 
paint. There is little doubt that in 
many foundries the patternmakers could 
save many castings if they were to allow 
alittle clearance on the back 
parts of many patterns, where the parts 


drills, 


more 
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with 
The motor is 


of accomplishment 
pressure ‘blowers. 

tached by a flexible coupling, w! 
avoids any difficulty from imperi 
alignment by the use of four b 
ings in a row, two of which are 
the motor and two on the blow 
The blowers are of steel const: 
tion throughout, extremely narrow 
rather high, and are provided 

two winged struts attached to ei 


centrifucal 


els, because more _ risks incurred. 
The must be kept 
away from molds as much as possible, 
as the chilled and may 


break or crack in the weakest parts, and 


are are machined, as slides, saddles, aprons, side to give the stabi 
thereby stiffening casing 
distributing the load 
These blowers 


pressures up 


necessary 
the 
over a. gr 


water-brush, too, cones, or on smaller patterns, as gear 


blanks, friction hand 
wheels, etc. Fully 70 per cent of the 
defects are found on the back or top 
parts of castings where gases chiefly es- 
so that the open, clean sand will 
get away freely. 
Avoid a crush by taking a trifle off 
the joint 


bushings, rings, 
castings are area. will prod 


per sq 


i 


the b 


to 20 ounces 
inch, and as the strain on 
cape, “a 
editio 


assist them to 





furnis 


ad Unive 
where most danger exists, 


as the dresser can easily remove this, ville, 
and it has assisted the gases to escape. 
To give a good clean face to parts 
of castings not requiring machine op- 
erations, put as much new sand in the 
facing sand as possible, and not too 


Fic. 1—Steet Pressure BLower FOR 


NECTED Motor Drive 


the chilled edges run up costs in the 
machine shops. The runners should be 
the has the 
the This reduces 
the conflict between the air and the iron 
when in the 


placed where iron easiest 


flow through mold. 


mold. Risers should be 

Do not 
pour iron at too great a heat, or scabs 
and will follow, and 
member that when pouring castings to 
the should escape 
from the iron while stillin the ladles. If 


placed in the strongest parts. 


seams often re- 


be machined gases 
facing sand is weak in its proportion of 
sea coal, and very hot metal is used, de- 
fects and trouble will follow, generally 
scabs and seams. Seams often 


the 
with 


are 


caused by mold not being quickly 


covered iron, and therefore suffi- 


cient runners should be used in all 


cases. Many castings are lost by care 


less skimming, and when too soft an 


iron is used, boring or drilling often 


exposes. shrinkage defects. Inferior 
machined 
the 


costs. 


brands of pig iron used for 


castings contribute largely to scrap 
heap, and machine shop 


Machine Tool Castings. 


Machine tool castings require special 


study because several operations are 


performed on them in the machine shop, 
and 


tact 


The 


have to consider this 


that 


molders 


when on class of work. 


Direct-Con- 


moisture. Use 
quality of sea 
and = plumbago 
the better 
charcoal and 
gives good, clean sur- 


much 
good 
coal, 
resists iron 
than 
faces. Cover molds of 
light castings with hot 
metal as quickly as 
possible. 

the moisture 
little 


Be very careful as to 


of facing sand; use as water 
as possible. 
As regards cores, these will spoil cast- 
ings if not properly dried and vented. 
Use every care in preventing a crush 
or twist and see that molds are properly 
fastened or weighted 


before pouring 


the iron, 

Do not allow air to escape through 
the runners when pouring or a scab will 
result. 

Always keep full of 


runners iron 


when pouring the mold. 


ELECTRICALLY-DRIVEN 
CUPOLA BLOWER. 


The American Blower Co., Detroit, 
is building a pressure blower, shown 
in Figs. 1 and 2, which is designed 
direct-connected electric motor 

Pressure blowers of standard 
proportions operate at speeds too high 
to be electrically driven, but by in- 
creasing the diameter of the impeller 
and altering the proportions of the 
other parts, the speeds can be made 
to conform with that of any motor. 
At the time the blower will 
produce any pressure and deliver any 


for 
drive. 


same 


volume of air within the possibilities 


“TC 


;; 2—STEEL. PRESSURE BLOWER IN Founpry, 


Direct-CoNNECTED TO INDUCTION MorTor 


ings, due to the belt pull, is entirely 
eliminated, and owing to the slower 
speed, the tendency to heating of the 
bearings is materially reduced. These 
blowers are adapted for delivering air 
under any pressure to 
naces and forges. 


cupola, fur- 


TRADE NOTES. 


Wonham, Magor & Sanger, 30 Church 
street, New York City, designed and 
furnished the entire equipment for the 
new foundries recently built by Geo. 
H. Lincoln & Co., South Boston, Mass., 
and the Pequonnock Foundry Co. 
Bridgeport, Mass. This concern also 
recently sold the complete foundry 
equipment for the A. P. Smith Mig. 
Co’s. new plant at Newark, N. J. 

Reactions, published by the Gold- 
schidt Thermit Co., New York City, 
contains a number of very interesting 
articles on the uses of thermit including 
the welding of high pressure pipe lines, 
the welding of rails, marine repiirs, 
as well as descriptions of a number of 
interesting jobs in railroad shops. 

The Metal Dross Economy Co., Bris- 
tol, Conn., manufacturer of a new 
vice for 
sending to 


brass skimmings, 15 


trade 


treating 
the 


a description of 


several circulars 


containing this ski 
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ming 
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tank, and a number of compli- 


meiitary testimonial letters are also re- 
pro luced. 


“lhe Manual for Engineers”, pub- 


lished by the University of Tennessee, 


Knoxville, Tenn. and compiled by 
‘has. E. Ferris, professor of mechanical 


ngineering, contains considerable 


new 
jata that has replaced some of the 
bsolete matter in previous editions. 


Some of the more important tables in 
the book include areas and circumfer- 
nces of circles, squares and cube roots, 
snes, tangents and secants, both nat- 
1 and common, steam tables for 
wiring, interest tables, etc. 
This publication is now in its 13th 
edition, is of vest pocket size, and is 
furnished at 50 cents per copy by the 
University of Tennessee Press, Knox- 
ville, Tenn. 


Ifa 


electric 


The September number of the Ober- 
yer Bulletin contains the first of a 
of articles entitled “Foundry 
Troubles—Their Remedy,” by R. H. 
McDowell. The manufacture of sea- 
al facing is also described and the 
se of perforated chaplets is outlined 
short article. 


series 


The H. E. Mills Mfg. Co., Syracuse, 
\. Y., is preparing plans for the 
rection of a plant at Solvay, N. Y., 
or the manufacture of core com- 


pounds. 


[he Hill Clutch Co., Cleveland, 
manufacturer of power transmission 
machinery, has appointed G. W. Hoff- 
in sales manager in charge of its 
icago office, 610 Marquette building. 


The S. Obermayer Co., Cincinnati, 
now manufacturing a new core 
ish, known by the trade name of 
ull Dog.” It is so called because 
its great adhesive qualities, and 
is claimed, in foundries where it 
now in use, that no trouble is ex- 
rienced by the core wash burning 


t peeling off. 


The J. S. McCormick Co., Pittsburg, 
icturer of foundry supplies and 


pment, has acquired the general 
‘cundry supply business of John A. 
leighan, 1642 Second avenue, Pitts- 

rcular issued by the New Era 


ig ., Kalamazoo, Mich., producer 
ial alloys and metals, contains 
f 100 brass foundry mixtures, 
g aluminum casting alloys, 
brass, bronze and 

ting alloys, as well as German 
ver. These formulas should prove 
i value to every brass foundryman 
of the fact that they include 


mixtures, 
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practically all of the commercial mix- 
tures in use today. 


Ewald Killing, proprietor of the 
E. Killing’s Molding Machine Works, 
Davenport, Iowa, has been allowed a 
patent on the universal roll-over, 
straight drop molding 
which he is the 


facturer. 


Nash, Isham & Co., 82 Beaver street, 
New York City, have been appointed 
exclusive eastern sales agents for the 
foundry iron produced at the Truss- 
ville, Ala. and Chattanooga, Tenn., 
furnaces of the Southern Iron & Steel 
Co., Birmingham, Ala. 


machine, of 


inventor and manu- 


The first of a series of artistic pho- 
tographs directing the 
merits of “Homogen”, a powder which 
removes the natural and acquired im- 
purities from metals having a copper 
base, is being sent to the foundry 
trade by the Allyne Brass 
Co., Cleveland. 


attention to 


Foundry 


TRADE PUBLICATIONS. 


FUEL OIL AND GAS BURNING AP- 
PLIANCES.—The W. S. Rockwell Co., 59 
Church street, New York City, is sending a 
pamphlet to the foundry trade, which illus- 
trates a few of the latest types of Rockwell 
furnaces, fuel oil and gas burning appliances. 
A number of views of fuel oil and gas burn- 
as well as the Rockwell fuel oil pump 
ing system are also included. 


ers, 


FUEL OIL BURNERS.—The 
of fuel oil burners to foundry 
trated 


application 
work is illus- 
described in an 
issued by the Hauck Mfg. Co., 140 
York City. The portable 
ers made by this concern are used for light- 
drying ladles, 
and skin drying and baking molds and 


and 8-page pamphlet 
Cedar 
burn- 


street, New 


ing cupolas, repairing castings 
cores 
Special gas burners are also shown, which can 
be used for heating, 


melting furnaces, 


annealing and 
core 


tempering, 


converters, ovens, etc. 


FANS, BLOWERS, ETC.—The B. F. 


Sturtevant Co., Hyde Park, Mass., has re- 
cently issued condensed catalog No. 165, 
which shows the complete line of fans, blow- 
ers, dust collecting and conveying systems, 
fuel economizers, engines, motors, turbines, 
etc., made by this concern. Principal dimen- 
sions and other useful information for the 
plant superintendent and engineer are in- 
cluded. 

GAS ENGINES.—The Meriam vertical gas 
engine for electric lighting, pumping and gen- 


eral 
beth 
a handsomely 


power purposes, built by The Bruce-Mac- 
Engine Co., Cleveland, 
illustrated, 


is described in 
32-page catalog, re- 


cently issued. 


PYROMETERS.—Bulletins Nos. 108 and 
115, published by The Bristol Co., Waterbury, 
Conn., are devoted to the application of elec- 
tric pyrometers in the heat treatment of steel. 
Bulletin No. 108 deals especially with the 
application of pyrometers for hardening and 


tempering furnaces, showing the type of in- 
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strument recommended, and the method of 
applying the form of thermo-couples most 
generally used in hardening furnaces. Bul- 
letin No. 115 outlines the application of elec 


tric pyrometers to furnaces for annealing and 
case hardening. 


LIFTING MAGNETS.—The diversified 
uses of lifting magnets are shown by numer- 
ous half-tone illustrations in a 62-page catalog 
recently issued by the Electric Controller & 
Mfg. Co., Cleveland. These magnets not only 
render efficient and economical service in the 
yards of steel plants for conveying material, 
loading charging buggies, 
but can be uséd 
for handling castings, 


hand'‘ing scrap, etc., 
to advantage by 
both in the shop and 
in the yard, unloading pig iron and scrap, as 
well as for handling skull crackers for break- 
ing up material. A list of 
cluded, 


foundries 


users is also in- 


which contains the names of most of 
the representative steel works, foundries, as 
well as structural steel fabricating plants in 


the United States. 


SPEED REGULATORS.—The Cutler-Ham- 
mer Mfg. Co., Milwaukee, has issued a 16- 
page booklet describing its speed regulators 
for use with motor-driven boiler draft fans, 
feed pumps, gas pressure systems, etc. This 
device automatically regulates the speed of 
the motor to maintain the operating pressure 
practically constant. 


OVERHEAD CARRYING DEVICES.—The 
New Jersey Foundry & Machine Co., 90 West 
street, New York City, in catalog 77, contain- 


ing 96 pages, illustrates and describes its 


line of overhead trolleys, tracks, as well as 
hoists, cranes, buckets, cars and other acces- 
sories. The wide application of overhead 
trolley systems is shown by numerous _illus- 
trations, and in addition this concern man- 
ufactures a complete line of cars of every 
description, turn-tables, industrial railway 


switches, etc. 


FOUNDRY CONSTRUCTION. — Wonham, 
Magor & Sanger, New York City, foundry 
engineers and contractors, have issued an 18- 
page booklet containing views of some of the 
numerous casting plants which they have re- 
cently designed and erected. A list of found- 
ries recently built, modernized and those in 
which installations been made are 


new have 


also included. 


FORGING, HEATING AND WELDING 
FURNACES.—The Rockwell Furnace Co., 
26 Cortlandt street, New York City, in a 40- 
page catalog recently issued, and 
describes its line of forgings, heating and 
welding furnaces. Practically all of the illus- 
trations show these furnaces in use in various 
plants. Portable which are not 
adapted for work which 
carried to a furnace, and for making re- 
pairs On boilers, steel cars, ships, etc., as 
well as for skin drying molds, drying cores, 
etc. in foundries are also illustrated.. Several 
are also devoted to a description of 
the oil and gas burners made by this concern. 


illustrates 


heaters, only 


is too large to be 


pages 


FANS AND BLOWERS.—The American 
Blower Co., Detroit, in a 46-page booklet, 
envelope size, briefly describes its line of 
vertical engines, mechanical draft apparatus 


for steam boilers, portable electric ventilating 
fans, the ‘‘American-Sirocco” propeller, blow- 
ers, exhausters, Views of numerous in- 
stallations are also included, and a number of 
valuable tables are given. This booklet is 
being translated in Spanish and Portuguese 
for Latin-American 


etc, 


circulation. 


GENERAL INDUSTRIAL NOTES 


Mar- 
$25,000 
Charles C. Cham- 
and A. E. Loucks. 
Works, Amherst, N 


operations ab 


The Central 
Ind., has 
The 
berlin, Henry L. 
The Malleable 
S., which 
months ago, has 
Rhodes-Curry Co., and 
placed in operation. 

The 
Co., 


eral 


Machine & 
been 


Foundry Co. 


ion, organized with 


capital. directors are 
Erlewine 
Iron 
suspended ut 18 
taken 


will 


been 


over by the 
] 


immediately be 


Canada _ Brass 
been 


been placed in 


plant of the Foundry 


Toronto, which has idle for sev- 


years, has 
and 
Brass Co. 
The Brass & Tool 
ville, Tenn., recently 
the market for 
chine 
The 


a Pennsylvania 


again opera 


tion will be known as the Ontario 


Works, 


organized, is 


Nash- 


now in 


General 


brass furnaces and light ma 
tools. 

Steel 
has 
& Machine Co., 


This concern is 


Iron & 


corporation, 


Lawrence Foundry Co., 
succeeded the 
Ltd., Pitts 


installing an 


Yagle Foundry 


burg. now open 
hearth furnace and will soon have in opera 
tion a department for the manufi f 
castings. 

Enameled — Ir 

awarded contract for 


The 


will be 


open-hearth steel 
The Wheeling 
Grove, W. Va., 


remodeling its 


has 
plant. roof of foun- 
feet, 


installed for 


dry, 70 x 200 raised 


ways electric traveling cranes. 


Two 5-ton cranes have been purchased and 


the foundry will also be equipped with a 


complete sand handling plant 
The new 
Heating & Ventilating Co., 
Wellston, O., to 
operation. 
The Stoddard 


porated with $25,000 


Peck Williamson 


recently 


foundry of the 
removed 

from Cincinnati, is now in 

Union Co. has 

capital to 

machine The 

Box 3283, Boston 

Hills 


preside nt 


foundry and shop. company’s 
works 
Grove, R. I. .H 


and F. rd, 


address is 
located at 
Stoddard is 
secretary. 
The W. A. 


been 


will be 


Mfg. Co., 


take 


Eckert 
organized to 
patents of W. A. Eckert, 
Buffalo for 15 
manufactures 


has 
over the plant and 
who has been estab- 
This cor 


aluminum, 


lished in years 
specialties of 
The 
Eckert, president and general manager; 
F. G. Eckert, president, and E. L. Eck 
ert, secretary treasurer. 
The & Mfg. C 
7. equipped a f 
ture of brass 


and copper officers of the company 
W. E. 
vice 
and 
Des Moines 


manufac 


Gem Brass 


has plant 
castings at 
Motor 


street, 
where the Criterion 
merly located. 

The plant of the Buckeye Br: 
Co., Cleveland, has been sold to 
States Pattern Co., 


will 


and hereatte1 
under the 1 
Foundry & Patter: 


Wheel & Foundry Co., Detr 


concerns operate 


Buckeye Brass 


The Russel 


has purchased the plant of the A. P. Wagner 


Tool Works, 


modeled 


buildi 


machinery istal 


and the 
and 
facture of automobile 


| oe 


man, 


parts. 
F 


president, anc 
kesha 


secretary, of the Waul 
Co., Waukesha, Wis., 


interest in th 


Coleman, 


Iron 
at concern 
Haertel, 
president ; 


Haertel, 


their 
elected officers are C. A 
aS 


secretary 


Estberg, vice 
and J, H. 
The Toledo Steel 


the C. ‘E. Sutton Co. of 


Casting 


plant will be considerably e 


Meek, formerly sales manager 


Steel Casting Co., Detroit, is manager of the 
new concern. 

The 
var, Pa., is 
The 


20 x 


20 feet. 


Bolivar & Machine Co., Bolli- 


foundry, 43 x 100 


Foundry 
erecting a new 


feet. engine room is 20 x 50 feet, cupola 


room, 30 feet, and core department, 20 x 
will be of brick and 
steel construction, and will be equipped with a 
10-ton cupola 


The Inland 


Ind., has just 


The buildings 


and a 10-ton traveling crane. 


Steel Casting Co., Terre Haute, 
erection of a new 
building of 300 
wide. core shop 
5 feet while the 
feet. 

., North 


incorporated 


completed the 


foundry, the main 


teet 


which is 


long and 75 fect 
is 65 feet 3 
pattern shop is 75 x 4 

The 
Ind., 
capital to engage in 


A &.,.°R. V. 


incorporators. 


The 

long and wide, 
5 

Garwood Co 


Bros. 


Manchester, 
$25,000 


trade. 


has been with 
he foundry 


and J. A. 


Garwood are the 


New Construction. 
The 


O., will 


Atlas 


erect a two-story brick 


Brass Foundry Co., Columbus, 
addition to 
its plant. 

rhe 


avenue, 


4044 


extend its 


Superior Bronz "Se 


Liberty 


Pittsburg, will brass foun- 


dry by the erection of a building, 100 x 20 
used exclusively for 


roll 


Brass 


will b 
cold 
The Burlington 
Wis., will 
150 feet. 
The Standard 


will 


feet, which cast- 


ing hot and bearings. 


Works, 
addition to 


Surlington, 
7 


erect an its plant, 75 x 


Sanitary 


Mfg. Co., 


branch 


Pittsburg, 


build a Canadian manufacturing 
plant at Toronto, Can., at a cost of approx- 


imately $1,000,000. Electric power will be 


secured from Calls, but an 
will 


Locomotive Co. 


Niagara emergency 
steam 


The 


ree-story 


power plant also be provided. 


build a 
storage 


will 
pattern 


American 
pattern shop and 
Dunkirk, N. Y. 
& Co., 
addition to 


building 
Win. 
are erecting an 


x 100 feet. 


Shimer, Son Freemansburg, Pa., 


their foundry, 75 


The Duquesne Steel Pitts- 


Coraop lis, 


Foundry Co., 


burg, whose plant is located at 


is increasing its melting 


10-ton 


equipment by 


installation of a fur- 


e. This concern now has two 25-ton .open- 


open-hearth 


hearth furnaces and two 2-ton Tropenas con- 


verters in operation. 
The North 


a foundry at 


Boiler Co. 
Mich. 


purchased. 


American will erect 


Muskegon, The equip- 


ment has not yet been 
The 
is erecting a 
will be 
capacity. 
The Merrill 
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Hamilton Foundry Co., Hamilton, Ont., 


new feet, which 


with a_ cupolz 6 


plant, 57 x 82 


equipped tons 


Iron werks, Merrill, Wis., has 


plans for a new foundry of con- 


will be 60 x 40 
A cupola, crane and core 


rete construction, which 


feet. oven will be 
installed. 

The Albion 
Mich., is 
200 feet. 

The Toledo 


ntly organized, 


Malleable 


erecting a 


Yron o., Albion, 


new pattern shop, 50 x 


Steel Casting Co., Toledo, O., 
and which 
business of the C. FE. Sutt con- 
] the erection of an addition, 69 x 
with a lean-to 50 feet 
full 
Dain 


feet, wide extend- 


ing the length of the | 
The Mfg. Co., Ltd., Ottumwa, 
will erect a new plant Welland, 


1 


iltural 


uilding 

Ow 
Ont., for 
implements 
60,009 


which 


the manufacture of 
will 
floor 


lhe new plant 


feet of 


con practically 


square space, one-third of 


will be utilized for foundry purposes. 
iron and brass castings will be produced 
The Iron & B 
Co., Minneapolis, is erecting a new fo 
feet. 
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a oe 


construction to 


Co., 
foundry of co 


Iron Bingha 
will erect a 
take the 
May. 
include a cupcela and 
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foundry, 50 x 96 feet, 
feet. 
equipped for the manufact 
aluminum and 
The &. J. 
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new 


place of the 
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ment required will 
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will 


Riverview 
build a 
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plant will be 
brass castings. 
Manville 
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one-story | 


Machine 
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storage building, 46 x 80 feet. 
The 
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Gantry Traveling Crane Equipped Wath eae ic sdnenee fer Nandiing Stock 


aa OF ALL TYPES FOR ALL PURPOSES 


COMPLETE EQUIPMENT FOR FOUNDRIES 


for all classes of castings: Grey Iron, Brass, Car Wheel, 
Pipe, Steel and Malleable. 
Buildings designed. Equipment installed. 
Plants turned over to owner ready to operate. 
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WHITING FOUNDRY EQUIPMENT CO. | 
HARVEY, ILL. (Chicago Suburb) 
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